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H; ; has, 
ir Robert Rich, Bar. 
Sir George Rook, Bec, 1.5 7 


1 Sir David Mitchel, Ke. 

| COMMISSIONERS, - for Execu- 
| tivg the Office of Lord High Admiral of . 
= England... 

; May it pleaſe your Lordſpips, | 

, | Q., Pardon this my 
1. q | Preſumption i in Hum- 
| bly Preſenting this 
! ſrnall piece of Geometry to 
|] you, being ſenſible that none 
| aremorefit to Patronize Ma 


A 3 th 


The E piſtle Dedicatory. 
thematick Sciences than Great 
Men; and more eſpeciall 
your. . Lordſhips, t9, whot 
Care ſo weighty a Concern, 
as the Management of our 
Naval Firees is committed, 
upon which. (next under | 
Cod andour Gracious King) 
the fole Welfare of this! Na. þ 
tion, depends. OD ELIA be | 

'T ſhall not ankle: your Y | 
Lordſhips with. an 'Account: | 
of the Antiquity and Excel- | 
lency of Geometry, only this I - 1 
{hall ſay, that no doubt ts as 
old as the Wor {d,and that the 
Prolomyes, who. for: ſeveral 
Years Sway d the Epyptian 

3 0 fepter, 


: 1 " hq J 1 Fu P 
d he "Wt 2 1] 


Y TCO J . 


-- The, Bpiftle Dedidariry. 


$ cepter: were great Fhcoura: 
vers of this fort of Learning, 
at which the many Volumes 


| - ſtew d'in the Alexandrian Li- 


btzry Chad not the Flames de- 
ftrsy'd them) were a ſuffici- 
ent proof; Tcould-alfo men- 


| tion divers Princes and Noble 
| MenoflatterAges, who have 
:+ | been greatLovers of this moſt. 
| | Admrable' Science. 


As to its Utiliry daily Ex- 


| pon confirms the great. 


eceſlity of it, and particu- 


| larly and principally Naviga- 
tion and Marine Architefture, 
| which with out the aid and 
| aſliſtance of thisScitence would 


Az be 


_—— I 
I Is one oncent eats 
eee eee 
F — 


T he Epiſtle Dedicatory. 


be wholly imperfect and uſe- 
leſs, 

Much more might be ſaid 
in Commendation hereof, but 
[ ſhall deſiſt, and beg a fa- | 
yourable Phaſer from your | 
Lordſhips'ok this ſmall yet CI | 
am bold to ſay ) uſeful Tram, : 


 tiſe, ſinde it has a tendency:to | 


promate the Publick Good, | 
which if your Lordſhips ſhall | 
pleaſe to Vouchfafe , will | 
thereby — 4,795. 


J}$ 


Ta Lordſpips'. 
Moſt Hunble Servant, 


Wiizzaz ALINGHAM. | 


| *F 0 7 H E | 

| 'R EADE R. 
2a- | F: HE _ Utility and Excel- 
; lency of Geometry, not only 


mm ; hs 4 of the Mathema- 
cl ſ tricks, but alſo m Humane Aﬀairs Ty 
ar 3 manifeſt; For as much as upon it are 
tos founded muſt other Sciences, ſome of 
d 5 which are of ſuch Moment to an- 
11 kind, that without the Knowledge 
us thereof, all our Afions and Tra 
aftions would be done in C, onfuſun ; 
$0 that it needs no Rhetorick to-re- 
commend it', the great and continual 
uſefulneſs , with the no leſs pleaſure 
that attends ts K nowledge, are ſufft- 
crent Matrves, not only. to enduce, but 


Engage one in the $ tudy of 1 it. 
| 4 Foy 


To. the; Reader. 


For to this Art all Fabricks, from 
the moſt magnificent Struffure to the 
medneſt Cattage z owe thetr  Contri- 


Pance. 


'" Likewiſe, Tis by help of this 


Sczence the Country Gentleman may. * | 


Survey his Lands, Meaſure his Tim- 
ber, Contrive hus Buildings, Gar- 
dens, | Fountains, Aquadults,, &Cc. 
and if he underſtood it aright, would 
mot repent\Exchan ing many of his be- 
loved Paſtumes, j- 

more uſeful Recreation, 


_ The great Delight and Pleaſure al- 
fo if this' Study jy not leſs epident to 
thoſe who are 'not_ſwory Enemies to 
the Art of thankgng, but will alloy an 
Exefciſe of the mind join'd with that 
eb <p aarent a 


j 


at 


for this greater and. 


— Te IO ID? —— F 


Fo the Reader. 

of Recreation 5 For m the conſedera- 
trrt of the flimpleſt parts of the Body, 
viz. Points, Lines and Surfates, va- 
riety of delightful Properties are diſco- 
ver d, which ſurprite our Mind with 
unexpetted Truth and Convithion, and 
lay 'a Foundation to many Noble and 
uſeful Rules of Prattice, not only in 
ſeveral parts of the Mathematicks, 
but alſo in many Inſtances of Com- 
mon Life. 


In ſhort, Time would fail to Enu- 
merate the vaſt Advantages that at- 
tend this moſt Excellent and almoſt on- 
ly Science, to Perſons m all Stations, 
and of all Profeſſuns whatſoever, in- 
ſomuch that no Perſon can be ſaid to 
be compleatly accompliſhd , without 
ſome Competent Knowledge herein. 


But 


To the Reader. 


But mo longer to write in praiſe 
| Hercules, or commend that which 

none but inconſiderate Perſons did ever 
diſcommend, let me come to ſpeak, a 
little of the following Treaifs? which 
I have preſum'd to Entitle An Epi- 
tome of Geometry, or a Compendi- 
ous Contrathion of the Firſt, Third, 
Fifth, Sixth, Eleventh and Twelfih 
Books of EUCLID: > 2n the com- 
poſwng of which, © I have carefully en- 
deavour'd to nouk the Propoſutons in 
: fach order, as to. depend upon each | 
other, ..'and_ from them ' have drawn 
thar principal Scholions -and Cor- 
rallaries z 4lſo in the Demonſtration 
hereef,, I have not + ftriftly follow'd 
one particular Method , but have 
chang d it to ſuch- that. I "thought maſt 
clear and Natural to cencetve. 


k 


To 


To the Reader. 


To this alſo.'48 ſubjun'd a Treatiſe 
of Meaſuring : ;. in whuch 1 have not. 
only grven the: Geometrical Reaſon of 
findm the Content of moſs of the Bo- 
des Li mentioned, but have alſo 
applied them to. P pace in \the Mea- 
ſurmg of Artificers Works, and there- 
mm have ſhown the C uſtoms and Me- 
thads now prattiſed by them. 


I the next place, 1 hind Exhibited 
the manner of changing the ſhape of one 
Veſſel to another, and of what Dimenſs, 
ons in any Form, to make them to Hold 


= Ruantity of Corn, Zaquy &cC. 


Laſtly, I hw ſlows "_ to take 
the Plan + any Court, Yard, Gars: 
den, &c."\A4s alſo the manner of ( Cut-: 
ting and Meaſuring the 'Frve Regular 


| Platonick Bodzes. 


Theſe 


To dhe Rekler: 


Theſe are the Principal Matters in 
ſhort berein Contained, and what F+ 
thought meet to acquaint the Reader 
withal.. = x 


What I have elſe to ſay is, that if 
m what is hereafter delivered , any 
Miſtake be commuted, or ſome things 
wot ſo clearly expreſsd as they might 
have been; I defire the Courteous 
Reader to confider, that the Preſs and 
our Natures are the Cauſes of ſuch 
Effetts ; Faults ever attending the 


former, and Frailty the latter ; and 


though undowbtedly it will meet with 
the Common Fate of all Books, to 
wit, Cavillers, yet 1 hope there are 


others that will kgndly accept of what 


is bere offer d, and freely Pardon the 
Errors , remembring that they are 
Fm. 


TY; 


'To the Reader. 


S _ the I Treati ic 
to the Reader, wiſhing bim in the 
peruſal bereof, as much ſatisfation 
as I bad in'the writing, ' and: then' I 
am ſure bs End wt "be obtained, 
which that it may, ts the Dd 4- 
fre of ther Re Fixeady,. "7 Ie 
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Notes Explam'd: 


a is Eqzaltob \ .. 
2 more b - 
—_— 

| a Mulriplied by b - 
a is greater than b._. 
A 3s Jeſſer than b 

the Anglea © 

the Triangle a bc 

the ſquare Rootof a 

[e 


the ſquare of a 


hus Read. | 


St 


<q >NJ]_J* [+1 


Theſe four Points (: : ) placed between 
four Quantities is the Note of Proportion, 
as if the four Quantities ſtand in this order, 
a:b::c:4d, they are thus to' be read, as 
ar0bfoisctod. 
 This-Note-( — ) before-.any parcel of 
Quantities, ſhews them to be in continual 


proportion, as — a, b,c, d, &c. are thus to 

be read. As a t0b, ſoisctod. a 
TwoLetters placed in this manner 3 notes - 

Diviſion, and ſhews that 4 muſt be divided 


by 5. 


Alſo 


I-1 


| Alfo, axb+'c denotes that & is to be 
Multiplied by the Summ of 4 and c. Un- 
derſtand the like by the difference of two' 
uantities. on as | 
Laftly, W. I. D. ſtands for which was to 
be demonſtrated. 

Take Notice alſo,'t. That in the Scheems 
of the following Theorems, the Lines drawn 
os me help of Demonſtration- axe:generally 

"Te That in theſe 7 heorems *ris ſufficient to 
ſuppoſe that Parallel Lines can be drawn, 
Perpendiculars rais'd, Angles: fram'd, and 
other Figures deſcrib'd ; the manner of do- 
ing them is ſhewn: in the:Problems / tbye 
ens alkane IE 39 

, 3+ Thar for the Convenience/of Reffe- 
xences, I have pur. all -che Definitions toge- 
ther; as alſo all:-the Theorems, numbering. 
chem ſucceſſively : 'Notwittiftariding which, 
it will be moſt proper for the Reader to per- 
uſe them ſeverally ; that is, thoſe Definiti- 
on; relating to Plain Geometry, before he 
enter- on the Plain Theorems-z - and-the 0- 
ther Definitions, before thoſe of Solids. 
And that he may readily know when thoſe 
Definitions begin, I have incerted theſe 
words. ( Of Solid )over the firſt: Definition' 
and Theorem, | Ws i 
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» * = 
, ity SÞ3 | 6 #4 


; .7OF 


Reader, Notwithſtanding the great Care 
that has been taken in CorreQing thisBuok, 
p_ the Errors following'have eſcap'd'Cor- 

100. A | | -_—_ ” _— 


1 s y 
: { E® o 


$5 "ERR 4 T 4. _ TIES +> 
ge:14; Line 18 for rwire.read 2hrice. pytg, 

I. 18. for ſame r. Sum. p.18. 1. 5. for its. tr. 

. 44- and p. 57. 1.18. for contraft I, -contat. -P. 177- 
7. TI. Square 'Roor, p. 180; 1. 4. A Megſuro. p. 184. 
3. 20, Ir. gives: 270. 17674 the Cireumference. p. 185. 
}. 3.r. 49.:65636 the Diameter. p. 194;'l; 15; r. 42616. 
]. 18+ r. 136: p. 214; 1. 18... 1472z Pot, 756 inches, 
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T the Houſe late the Lord Weymouth's, 

in Channe/-Row VVeſtminſter , are 
Taught the Mathematicks in all their Parts, 
by the. Authour hereof. 


ww qoAvw *» 


GE 


U 'Y 
(1) 


—_ 


- 


f 


jndis > 2 FI #3. % 


Ly E£ © x .- —— —M 
bY 4 4 2 1 Ba. + 


— 


BR | 
OMETRY. 
EOMETRY, as to its Name, lig- 
*, nifies properly no,more than the 

wr. Meaſuring of the Earth ; but in ge- 

VD_ ME: neral, 'ris defined ro;be the Sciexce 
of Magnitude, or Continued Quantity, whoſe 
earts, though neyer ſo vaſt, or remote, are 
by its own Principles and Demonſtrations Un-« 
derſtood, and exactly. meaſur'd ;. ſo that it 
hath the whole Univerſe for its Subjef, and 
is indeed the moſt pure of all the Adathemas 
rick Sciences. ND Ee Tre 7 

Ir is principally divided into twoParts, viz. 
Spetulative and Praftick. Speculative is that 
which is employ'd about demonſtrating the 
properties of Magnitudes : The Prafick is. that - 


b 


which teacheth how to defcribe and mea- 


ſare thoſe Magnirudes ; and as the firſt hath 
his Theorems, ſo the later hath his Preblems. 
Of this Science, 1 ſhall therefore lay down 
in the firſt place ſuch Definitions and Princz+ 
ples, as ought duly to be weigh'd and cgn- 


fider'd by the Reader, before he paſs ro-the 


Demonſtration and Pradice of that which 
follows. | FY 


B | But 


(2) 


But before we enter on the Definitions 
it may not be amiſs' to inform him of the 
kinds of Magnitudes, which are Three, viz. 
Length, Breaath and Thickneſs,, or a Line, a 
Superfice, and a Solid. A Line being generated 
by the motion of a Point ; a Superfice by the 
motion of a Line, and a Solid by the motion 
of a Superfice ; and which way ſoever a So- 
l;d is moved, it ſtill producerth bur a. Solid. 
Now, what a Point, a Line and Superfice. are, 
the following Definitions will declare unto 
you. 


— — M— ——} ——_— 


Definitions. 


"1 Point is that which 
hath no part, as 

the prick A. 

2. A ſtrait Or rigat Line, 
is the ſhorteſt diſtance be- A» 
rwixt two points, as the 
line A B. Hence two fides of a Triangle 
taken together, are longer than the third. 
' 3- A Superficies 1s that which hath /engeh 
and bak bur no'zhickneſs.- 

4: A plain Superficies 1s the ſhorteſt Space 
thar Fenton Aft between yu or pu 
right Lines, and is bounded by them. 


B 


5. A 


ce 
re 


 B A,C 4, as the Angle BAC, 


TY 
s. A plain Or right lin'd Angle is made by 
the meeting of two right lines eo: 
-B 
Note, the middlemoſt of the WW. 


three Letter points out the An- A. 


Cc 


| gle as by Angle BAC isun-' 


erſtood the Angle 4. * 
| 6. A Circle is a plain Figure enclos'd by 
one line, Call'd a Periphery, or Circumference, 
unto which from one Point within the Fj-' 
gure all lines drawn are equal, and theſe lines 
are Called Radius's, or Semidiameters, as the 
Figure ABCD, 

7. And that point in the. middle of the Fi- 
gure noted with E, is call'd the Center. 

8. The Diameter of a Circle is a ftrait 
line which paſſeth through 
the Center, and is bounded on 
both ſides by the Cirtumfer- _ 
ence, dividing the Circle into SC 
two equal parts, as the line . D 
AC 


9. A Semicircle is half the whole Czrcle, 
being contain'd berwixt the Diameter, and 
that part of the Circumference cut off by it, 
2aS ABC. | 

10. A Segrment of a Circle, is a part cut 
off by a right line ( leſs than 


the Djamerer ) drawn within *' 
the Circle, and the Segment 7 
may be cither greater or le\- 


{cr than a Semicircle, as the _ | 
Firgure 4 or 2. ® Wo 11. A 


"ki of 
6d \ GEPEVSEIEIS 
ibaa 


Fe T3 - 
- x1: A Siffor is form'd by part of a Circle, 


and'two Semidiameters drawn 
from the Center to the Cir-_ V/ | 
cumference, as the Figures 
C and B. 

12, Every Circle, whether great or fmall, 
is ſuppos'd to be divided into 360 equal 
parts, call'd Degrees, and each Degree again 
into Co Minutes, and every Minute into” 60 
Seconds, and ſo to Thirds, Fourths, &c. The 
reaſon of dividing it into 360 parts, is, be- 
caufe this Number will admit of moſt equal 
Diviſions, AS 2. 3. 5. 6. 7. &c. And there- 
fore rhe beſt way to divide a Circle as a- 
foreſaid, is, firſt ro divide it into 4, equal 
parts, then one of theſe into 3- equal parts, 
next one of theſe into's equal parts, and 
laſtly one of theſe 6 tmto 5 equal -parts, ohe 
of which will be a Degree, or the '4+75 part 
of the whole Circle.” $ | 

r3. The Meaſure of an Angle, is an Arch 
of a Circle deſcribed from 


the Angular Point, and: lies' BY 
intercepted betwixt the ſides, { \ 


- 


as the Arch BC. Now fo ma- 

ny Degrees and Minutes as are A T 

in the Arch B C, -ſo much i& : 

the. meaſure of ir, or of the Angle A. 
14. A plain right lin'd Angle may be right 


or oblique. | , 


". A right Angle is that which hath art 
Arch of go Degrees for its meaſure, as tt e 
Angk ABC' . 16. An 


bf 


In 


ceiv'd Names-from the na- (> 
. ture of their Angles ; as if < | | 


MES. 

x6, An Olique Angle may be Acute or 
Obruſe. | | | | 

17. An acute Angle is that which is leſs 
than a rigbt Angle, or go 


' Degrees, as the Angle A 


E KC. ., E 
i. An obtuſe Avgle is | | 
that which is- greater B c 


than a right Angle, as the 
Angle D BC. | 

19. Right lin'd Figures are ſuch, as arecon- 
tain'd under ſtrait Lines. 

20. .Of three fided Figures, that is, an Equi- 
lateral Triangle, which hath ; 


the three ſides equal to each 
other, as the figure 4. 


* 21. An Iſoſceles Triangle | 
hath only two of the ſides ec A 
qual, as the figure B. B 

' 22: Triangles have alſo re- 


the Triangle has: one right B "A. 

Angle, it is Call'd a right an- 
212 Triangle; as the figure B 4 C, In which 
B A is termed the Baſe, C A the Perpendi- 
cular, and the fide B C that ſubtends the 
right Angie the Hipotenuſe. _ Doe 
2.3. If a Triangle has no right Angle 1n 
it, "tis termed an oblique angled Triawghe ; 
and if ſuch Triangle have one” obtuſe Angle, 
is call'd an obruſe angled Triongit; Bur if 
" 0 =. 


(6) 
no obtuſe or righe Angle, then an acute an- 
gled m—_— 

' 24. Of Figures which have four fides, 
that is a Square which hath Wer ore of 
all irs fides'equal, and Angles | | 
right, as the Figure A. [ A | 

25. A Redangle, or long 
Synare, hath all four An- 
gies right and oppoſite 

ides equal, as the Figure B. 

26. A Rhbombus hath all its 
{ides equal, and oppoſite An- 
gles equal, but none of ther 
right, as the Figure C. 

: 27. A wy _ on. _ 

y its oppolite {ides and An- vÞE © 
gles ——_ bur-none of the =. 
Angks right, as the Figure D, _ 

' 28. A Parallelogram is a four fided Figure, 
whoſe oppoſite Gs are parallel, as the Ft- 
gures 4. B, C, and D. in the 34, 25, 26 and 
27 Defimitions, © Eh B 
| 29. All other four ſided Fi- pm 
Fires are Call'd Trapezias, as E 
the Figure E, BEEP | 
309, Figures having above 
four ſides, and thofe unequal, 
are Called many fided (or Irre- 
gular )Polygons,as theFigureG. 

' 31. If Figures have above 
four tides, and thoſe equal, 
hey are called Regular Poly- 


S, 


2 


= 


(7) 


gons, as the Figure 7, of five equal Sides is 
term'd a Pentagon. 

32. If a Figure has fix equal ſides, "tis 
named a Hexagon or Polygon of ix equal ſides; 
if ſeven a Heptagon or Polygon, of ſeven e- 
, Qual ſides, &c. | | 

33- If a ſtraight Line'4 B A 
fall upon another ſtraighr 
Line C D, and make the | 
Angles ABC, ABD equal C— -—D 
ro each other, then thoſe | 
Equal Angles are called Right Anples, -and 
the ſtreight Line A B is termed a Perpendicu- 
lr to C D. | | 

. Parallel or Equidiſtant Right Lines 

” uch which, if 54 # - pg 
nitely extended, would W— — 
never. meet; ſuch are Y - 
the Lines I X, YZ. | 

35. Simillar or Equi-angled Figures ar 
ſuch which have the Angles of the one ſeve- 
rally cg to the Angles of the other, ha- 
ving alſo the Sides about thoſe Equal Angles 
proportional ; as in the | 


two Tiiangles B A C, 

BED, the. Angle B is tt 
common, the Angle at 

E in the Greater is equal yg = 


co the Angle ar A in the _.. c 

Leſſer, and the Angle D 

in the Greater is equal to the Angle C in the 

Leſfer; AſoBE: ED:: B A: AC. Solike- 
| B 4 wile, 


-of the "Right Line 4 D, 
-which cuts off a Segment, 


AIC 2 gs, ONE 

3.) as 
_ wiſe, in all Quadranzular or Maltqngu ar. Fi 
© gures, cho' their Angles ate equal gr 'the Fi- 

ures: are not ' fimillar,” unleſs their Corre- 

ſ ponding Sides are proportional. . 
35. Complements of ' Angles or Arches are 
ſo called in reference to a Quadrant or Semi- 

Circle, as the Angle EAB. D 


is the Complement of 'the 
Hngle E AD to fu. | CA, 
drant ; but of the Angle A Jy. 


E A c tO a Semicircle. 
"37. The Diagonal of 'any Figure is a 
Right. Line,” drawn from 


the oppoſite Angles there-_ D 
of; as-in' the annexed Tra- NE 7 


pevium che Diagonal Line is 
SD -- 

38. If a Point B be taken in the Circum- 
ference of a Circle, and 
from 'it Right Lines B 4, 
B D' be drawn to the Ends 


then the Angie 4 B D.con- % 
rain'd between theLines B 4, '. 
BD, is ſaid to be ar Angh i in a 2 Sepmment. 

39. Sepwent; are fajd to be Similtar, when 


the Angles {a inſcrib'd are equal. 


49! A Ri gion 4 Figure is {aid to be in- 
forth din a Ripbt-lind Figure, when all the 
Angles of the Vinure inſcrib'd touch all the 


Figes of of the her ; a5 the Triangle DE# is 


in{cxib'd 


-4 6:5 w* 


'whentouchingthe ſame, 


(s) 


faid Triangle is inſcrib'd in 


the Circle-PE F, for the 
Periphery - thereof tou- 
ches'all the Anglesof the 
an AP Ares” WDLINS. 
41. A Ripht-lina*Fi- © 3 \\ 

gire is ſaid to be deſcrib'd' ATR 
about a Right-lin'd Fi- ESD 

gwre, when every Side of the Circumſcribing 


Figure touches every Angle of the Figure a- 
-bour which ir is circumſcrib'd ;. as the Tri- 


angle 4 B C circumſcribes the Triapgle DEF, 
alſo the Circle DE F circumſcribes the. Tri- 
angleDE F. Dt 

42. A Right Line is faid to be apply din a 
Circle, when the Ends thereof fall upon the 
Circumference; as the Line AB is apply din 
the' Circle 4-BC. The: Line AB is alſo 


called an Inſc _ & wok 


when ſo apply'd, is faid ——> 

co cut theCircle, . | 

$3: A Right Line is | FT, 
ſaid to routh a Circle, E— D 


and being produced, it cutteth it not; ſo 
the Right Line ED, toucheth the Circle 


YH 


* hy 4 
% 0 . , - 
- oro 4 oP 
p * ny gh EY 


x 
- © + ” --,- A444 cc... 


infcrib'd in the Triangle 4 BC... Alfo the 


(10) 

44. In a Circle CG DH, Right Lines CD, 
G H are faid to be equally dj- - 
\ Fant from the Centre B,when C_Gx 
the Perpendiculars B A, B E, * 
drawn from the Centre B, to 
them, are equal; and that 
Line 1 XK is faid to be fartheſt 
diſtant from it;.on which the 
longeſt Perpendicular B F 
falleth. | F 

45. The Height of any Figure, is a Line 
drawn from the top of it perpendicular. rq 
the Baſe; as CG is the 


height or true breadth £ -F 
of the Rhomboides BCEF. i\ 
Ic. is alſo the height of | / 

SE i no 


the Triangle BCD. 


hat Proportion #:, 


46. Proportion, Ratio, Or Reaſon is the Ha- 
bitude or Relation that one Magnitude hath to 
another according to Quantity : As, if 7 be 
compar'd to 3, then the Reſpe&t that the 
Quantity of the Magnitude 7 has to the Quan- 
tity of the Magnitude 3, is the Reaſon or Ha- 
bitude of 7 to 3. In every Ratio obſerve, ' 
that that Quantity which has Reference, or is 
Referr'd ro another, is called the Antecedent 
of the Ratio ; and the Quanrity to which it is 


referr'd, is called the Conſequent ; as in the 
Coms- 


5s CD, 


(11) 


Cempariſon of 7 to 3, 7 is named the Antece- 
dent, and 3 the Conſequent. 


E When Quantities have a Reaſon or 


Proportion fo one anather. 


47. Quantities are ſaid to have a Reaſon or 


E Proportion to one another, when being mul- 


-F tiply'd, they exceed another ; now there is 
Z no Line how ſhort ſoever, bur if multiply'd, 
{ may exceed a longer Line given. Bur if 


( any Superficies, as) a Square and Right Line 
be propoſed, the Line cannot be fo augmen- 


E ted in length as thar it can be faid to exceed 


the Square, becauſe if infinitely increaſed, ir 
hath ſtill no breadth. Hence therefore 'tis 
Clear, all Homogenioms Magnitudes, 1. e. May- 
nitudes of the' ſame kind, have a Reaſon or 
Proportion one to another. 


When Quantities have the ſame Pro- 
'Y portion. | 
48. Numbers or Quantities are ſaid to have 


the ſame Reaſon or Proportion, when each 
Conſequent is a like part of its reſpe&ive 


# Antecedent ; for no Quantity can be ſaid ro 


be big or little, but as it is compar'd to an- 
other, a. theſe four Numbers 9. 3. 6.2. 
be propoſed, then if 3 is cantain'd the ſame 

EP, CO | _ Number 


; (12) 

Number of times in 9 as 2 is in 6, 1 fay the 
are proportional ; that is, they are Quantiti 

that have the ſame Proportion ; for there is 
the ſame. reaſon of 9 to 3, as of 6 t98 
Hence note, that the Quantity of any Ratio is 
known by dividing the Antecedent by the 
Conſequent, as the Quantity of the Ratio of 5 
co 3 is expreſs'd thus 2, or of the'Ratio of x 


ro b thus + ; wherefore often, for Brevity- 
ſake, the' Quantities of Ratio in the follow- 
ing Theorems are denoted after rhis manner, 
= =or "15; thatis, the Razio or Pro- 


portion of 2 to b is greater, equal, or leſs than 
the Ratio of c to d. From this Definition 'tis 
evident, if a contains b as oft as it contains c, 
then b and c are equal; alſo if a contains þ ag 
often as c contains b, then a and c are equal, 


Of the Number of T, erms m a Pro- 


portion,” 


49. Proportion Conliſteth of three Terms at 
the leaſt, the ſecond whereof doth ſupply the 
place of two ; and therefore that- which I 
now call Proportion, is more rightly term'd 
Proportionality, or the Similitude or Likeneſs 
of Proportions ; for as 4. to 6, fois 6 tog; 
that is, the Reaſon of a firſt Magnitude com- 
par'd ro a ſecond, muſt be like that of a third 
compar'd to a fourth: So that when there 


Ay they 


antiti 


here is 
6t08 
Ratio Is 
by the 


70 of 7 
io of a 
FeVity- 
Mllow- 
nner, 


r Pro. 


than 
on "tis 
Ns c, 
Sþ as 
ual. 


Pro- 


ns at 
7 the 
ch I 
"md 
neſs 


(SF - 

are but three Terms, the Conſequerit of the 
firſt Ratio is taken for the Antecedent of the ' 
ſecond ; for as 9:6 :: 6:45 Proportion it {elf 
generally denoting. no more than-the. Ratio 
berwixt rwo Quantities, "#1 

50. One Reeſon is ſaid to be greater than 
another, when one Antecedent contains its 
Conſequent more times than the ather Antece- 
dent doth his Conſequent : As if (tin the Com- 
pariſon of theſe, 4. B. C.D.) A contains B 
more times than C doth. D, then there is a 
greater Reaſon of Ato B than of C to D. 

51. An Aliquet Part is a leſſer Number in 
reſpe& of a greater, when it meaſures it. 
exaCtly: As, 2 is an Aliquot Part of 6, be- 
cauſe it is contain'd juſt three times in it; 
and for the fame Reaſon 3 and 4 are Aliquots 
Parts of 12, for that they are preciſely con- 
rain'd in it. - | 

52. An Aliquant Part is a leſſer Number 
in reſpe&t of a greater, when it doth nor 
meaſure ir exactly: As, 3 is an Aliquant 
Part of 7, becauſe it.is not contain'd pres 
Ciſely any Number of times in 7, there be- 
ing above 2 times 3 init, and yer not 3 
times :. Alſo, for the ſame Reaſon, 2 is an 
 Aliquant Part of yg, | 

53. When the Antecedent is Double, Treble, 
Quadruple, &c. of the Conſequent, "tis term'd 
Double, Treble, Quadruple, &c. Reaſon ; and 
theſe Names do rather depend upon the 4n- 


|  zecedenr, than the Ratio it (elf, 
'$; 5 4. Num- 


__ <> c—_—_ 


£ —  -:: 

$4. Numbers are in Continued or Continual 
Proportion, when the intermediate N umbers 
betwixt the firſt Term and laſt are taken 
twice, that is, as Antecedent tO Conſequent, 10 
is the Conſequent taken. as Antecedent tO a 
fourth Number or Quantity ; ſo 16, 8, 4, 2 
are in Continued Proportion for as 16:8:: 
SE: 452 42D | | 

55. Duplicate, Triplicate, &c. Ratio, is, 
when the Antecedent is compounded of like 
Reaſons: As, Let thoſe four Numbers 324 : 
108 : 36: 12 be in continual Proportion, then 
the Reaſon of the firſt to the third is Duphicate 
ro that of the firſt to the ſecond : Alfo the 
Reaſon of the firſt to the fourth is Triplicate 
ro that of the firſt ro the ſecond. Dr. Bar- 
324 ___ 324 


row expreſſes it thus, = ws twice, and 


_ = _ twice ; which denotes. that the. 


Square of the Quote of 324 by 108, is equal 
to the Quote of 324 by 36; and the Cube 
of the Quote of 324 by 108, is equal to 324 
by 12 : So that Duplicate Ratio is no more 
than the Proportion of the firſt to the third, 
in three continual Proportionals ; and 7ri- 
Plicate Ratio the Proportion of the firſt to the 
fourth, in four continual Propartionals. = 

56. Hemologons Sides are thoſe in any Fi- 
gure which correſpond one to another, in 
Numbers or Quantities ; the tWO Antecedents 
are Homologous Terms, and fo are the two 


Conſequents, 57. Re- 


tinual 
mberg 

taken 
2t, 10 
0 a 


, 4+ 2 
28:5 


0, Is, 
f like 
3247 


then | 
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"x0 Renee Figures are thoſe, whoſe 
Parts are fo compar'd, that the Antecedenr 
of one Reaſon and the Confequent of the 
other ſhall be found in the ſame Figure; 
that is, when the Proportion beginneth and 
endeth in the ſame Figure. In hr 
*tis when it beginneth and enderh in the 


ſame Rank ; as if ou ay then reci- 
procally, as e:a :: 4:f. 


Of the Varietres of Proportion. 


58. Alternate Reaſon, Or Proportion, is the 
Comparing of Antecedent to Antecedent, and 
Conſequent tO Conſequent ; as if A:B:: C: D, 
then alternately compar'd, twill be as A:C :: 
"67 Rn 

59. Inverſe Reaſon 1s, when the Conſequent 
is taken as the Antecedent, and ſo compared 
ro the Antecedent, taken as Conſequent ; as if 
A:B :: C: D, then inverſly, as B: A :: 
D: C. | 
So. Compounded Reaſon is, when the ſame 
of the Aztecedent and Conſequent is compared 
ro the Conſequent it ſelf; for if A: B :: C: D, 
then by Compoſition of Reaſon, as A + B: B:: 
C+D:D. 

Gr. Divided Reaſon is, when the Exceſs 
wherein the Antecedens exceeds the Conſe- 
quent, is Compared to the Conſequent ; as 

it 


- 
NE FE EEE EIN a 


— 


(16) 
if A:B:: C:D, then by Diviſon of Reaſon 
"twill be as A=B: B :: C=D:D. E 

62. Converſe Reaſon, Or Proportion, is the 
Comparing the Antecedent to the Exceſs, where- 


--1n the Antecedent exceeds the Conſequent ; as if 


A:B:: C:D, then by Converſion as A: A=B:: 
C:C—D: ES = a4 

63. Mix'd Reaſon is the Comparing the 
Summ of the Antecedent and Conſequent to 
the Difference of the Antecedent and: Con- 
ſequent; forif A: B:: C: D, then mixed!y 
aS A&B: A=B:: C+ D:C—D. 

64. Proportion of Equality is, when' ther? 
are taken more Magnitudes than two in one 
Order, and alſo as many Magvnitudes in an- 
other Order, . then by comparing two to 
two, if there be the ſame Rea- 
ſon of 4 to Basof EtoF, alſo 
of BtoCasof FroG, and of C A.B.C.D. 
to Das of Gto H, I ſay then EF.F.G.H. 
by Equalicy of Proportion there 
will be the ſame Realon of 4 _ 
to D as of EtOH, Oritis a Compariſon of 
the Extream Terms in both Ranks. a 

65. A Right Line is faid 'to be cut, in Ex- 
rtream and AMMean Proportion, Whenas the. kfſer 
part of the {aid Line isto the-greater, as the 
greater 1s to the whale Line; that is, a Rect- 
angle made of the whole Line and lefler Sceg- 
ment, is equal to the Square made on the 
greater SEgment. 


of 


(15.) 
Of Solitt: 


66. A Solid is that which hath Length 
Breadth and Thickneſs. 

67. The bonnd; of a Solid are Superficies. | 

53: A Right Line 1s Perpendicular tO 2 
Plain, when it's Perpendicular to all the. 
= it meeteth in the ſaid Plain. 

. One Plain is Perpendicular to ano- 
P's, when a Line drawn in one of them is 
Perpendicular to the other Plain. 

70. The Common Seftion of two Plains isa 
Line in both Plains, or'it_ is' that Lime con- 
ceived to be drawn on onePlain, by the ens 
trance of another intoit.  -- 

71. The Inclination of one Plain to ano- 
ther, is the Acute Angle contain'd by two 
Lines drawn in each Plain, perpendicular ro 
the Common Setion. 

72. Parallel Plains axe ſuch; that if ink. 
nitely continu'd will never meet; - 

73. Like Solids are terminated under like 
Plains, equal in Number. - 

74. Equal Solids are rerminared under the 
fame Number of like and Equal Plains. 

75. A Solid Angle is made by the meeting 
of more than two Lines in a Point. 


— 76. A 


('18') 
\ 96. A Pyramid is a ſolid 
Figure, whoſe Baſe may be 
Triangle, Squafe, Parallelo- 
ram, or any other Polygon, 
ar it ſides plain Triangles, 
whoſe ſeveral Tops meer in- 
a Point, as the Figure 4. 
. 77. APriſm is afolid Figure 
containing five Plains ar the 
leaſt, the two oppofite, ' 


(viz. b and c.)of which BI 
eons wee. ol 


lel, and alike ſcituate, 
as the Figure B. | _ 

78. A Sphere is a ſolid Body, produc'd by 
the moving round a Se- _ - 
micircle, upon its -Dia- 
meter ab, ſuppoſed ro 
be-fix'd as the Figure C, 
arid is therefore bounded 
by one Surface, to which 
Lines drawn from the 
Center or Middle of its 
Body, are equal. Dt, | 

79. The Axx or Diameter of the Sphere, is 
a ftrait Line paſſing through-rhe Center, or 
that fix'd Right Line, about which the Semi- 
circle is moved ; as #b. | 


L 


Figure F. 


(is) 
$0. A Cmeisa round Pyramid in form of 
a Sugar-loaf, generated by the "y 
turning round a Right Angled 
Triangle ae c, upon one 
the ſides c e, that includes the 
Right Angle, as the Figure D. 
81. The Axis of a Cone, is 
that fixt Right Line «© e, about 
which the Triangle is moved ; 
The Baſe of the Cone the Circle Io 
deſcrib'd by :rhe moveable Right Line e a: 
And the Vertex the Terminating Point C. - 
82. A Cylender is a Figure like the Rolling- 
Stone of a Garden, and is formed 
by the moving round. a Right 
Angled Parallelogram, upon one 
of its ſides @ c, which Contains 
the Right Angle, as the Figure E, 
The Axis of which is the ſaid 
Right Line ac, and the Bzſes ' 
of the Cylender the two Circles 
deſerib'd, by the motion of the 
ewe oopntng Som. 0 
83. Like Cones and Cylenders 
are {uch, whoſe Axes and Diameters Of theit 
Baſes are proportional. 
84. A Cube or Die, is a 
ſolid Figure contained un- ' 
der 6 equal gquares, as the 


"© v 
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$5. A Tetroedon, 1s 2 
folid - Figure Contain'd 
under 4 Equal and Equi- 
lateral Trianglcs,. as the 
Figure G. (90 

86. An Otaedron, is2 . dil 
folid Figure contained un 
der 8 Equal and Equilarte- 
ral Triangles, as. the Fi- 
gure H. 

87. A Dodecaedron, is a 
folid:Figure contained un- 
der 12 Equal Equilateral 
and_- Equiangular ' Penta- 
gons, as the Tigure 7. 

_ + 88. An TIocveſadrin, 15 2 
- folid Figure contained un- 
der 20 Equal Equilateral. 
Triangles, as the Figure K. 

89. A Parallelepipeden, Is 
a ſolid Figure Contain'd un- 
der fix Quadrilateral Fi- 
gures, whereof thoſe which 
are oppoſite are parallel, as 
the Figure L. This Fi- | 
gure docs alfo cone un- MMMHMNINRS 
der the 77th. Definition. TP BATH RCP 

"go. A Solid Figure, 1s ſaid to. be Inſcribed 
in a folid Figure, when all the Angles of 
the Figure Inicribed are comprehended ei- 
ther within the Angles, or inthe Plains of the 
Figure wherein it 1s. Inſcfib'd. 


Fill 
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(21) 
gr. A. Solid Figure is {aid to be Circum; 
ſerib'd about a Solid Figare, when cither the 


"A Angles OL Sides, or Plains of the Circam- 


'd Figure touch all.the 6-Angles.0 f-+he 
Figure i it contains. 1:13 


* Terms Explai d.” 


©) 


A Theer, or LEES is when DEW FO 
a to be demonſtrated, 

A Prob. or Problem 1s When ſomething 1s 
propoſed; be;done. -.,; 

A Prop. or Propefition 1 is uſed promilcuguf- 
ly, 3. e. either for a Theorem or a Problem. 

A Def. or Definition is the unfoldin oF 
Explicating of the Natire and Aﬀettion 
thing. 

A Poſt.:or Peſt ulate is -2 ably 6a xcqueſt, 

nably cannot he 
denied. | 

An Ax. or Ao is 2 2 Principle i in any- Art, 
fo evident,;: that ir needs nothing bur. the 
light of Reaſon to demonſtrate it. -./ /; 

A Cor. or Corollary is a conſequent truth, 
gained from fome preceding Demonſtra- 
tion, 74D, 

A Schol. or Scholion is a ſhort Critical Ex- 
Poſition, gained-from a former Demanſtpati- 
on, Qr: a:Corollary wanting an Explication. 

o or Hypotheſis is when a thing is fup- 
polcd, or given ſo to be, as if irhe laid A is 
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may be deferityd with any diſtants.” - 
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al to B by Hyporbeſss ; it is as much as tq 
bo 43 js equal to B by Suppoſition. 

"Con. Or Conftruttion is the drawing of 
Linesand framing * of Fignres,.. or -a pre- 
paring the Propoſition for a Demonſtra- 
tion. 

Dem. or Demonſiration. is the proving a 
thing by Definitions and Axioms, and ſo from 
ſeveral Arguments drawing, a Concluſion, 
wie it has that Aﬀe&tion the © Propofition did 

why | F,. 

: 2:o2j,-ot- Ir Sdbins is the Demenfratich of 
ſome. Premiſe, in order to' ſhorten: a follow- 

thy” Demonſtraticn. REN _ 


0 Paulin, JIE "CERY 


1g.” Fr may'not: be: dethite; bur-that' a' line 
from -any point: ro-atiy--point:may-be'drawn, 
2. Thataline may be produced tO what 


HT you pleaſe. is >. F/).KÞ 0 


--That' from @ given Center, 'a Circle 


as os 


fi, . 
% ” 


go Things equal ro the Cann third; dr 
ang things are " allo io corel One - to: ana- | 
ther. | 8 
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2, If to equal things, you add the ſame, 
al -wholesſhallbe equal.-- 
. I from equal things; -the-ſame-or- e- 
pes. things be taken away, _ Renntngn 
ſhall be equal; 
4 Things Dowble, Treble, HD ebaru he "&c. 
Or a 7 Half. a Third, a Quarter, &c. of the ſame 
or equa Things, are affo equal one to ano« 
ther, 
\ 5, The whole is gxeates chan aby.' "of Us 
parts, but equal to all of them taken roge- 
Wk. Cr og: Wm 
6. Thoſe things which fir-one another, 
and agree in all their Arts, Are equal. 
-7. If ohne whole be daubte;—vrebie, oe. 
to another, and that which is added to, or 


taken away from The firlt-dowble,, aken iy 
y 


co that which is added to; ar taken. a 
from the Second, the Summ-or Remai 
of the Firſt, ſhall be donble,\trekle;- &c: tov the 
Sura or Remainder of the Second. -: - 
8. Two right lines cannor-have one and 
the ſame Segment commontothem aching 
'Þ Twa nga Lines include. C_— 


_ 
C of 


with £2 
% 


LLM 


% Pp - J 
>> c iu 
% x . 
X JV % 1 > 4% 2 A f -, 
_ 
* be? - % 
a Y; 4 \ 


((24) 


7 x ©, a 
—_—7.0 7” II” _— - + SA 6b. Fat Shu —_ — 
—— FIRE _ 
by, —2f ; " > A. a 


THEOREMS 


Plain G50, METR 4 


—_— CE ee ey 
. 
. - T4 $67 5. . +PC FY d, *. $i» 
$4 434 4 4 - 4 2.4 
. S  , . 
z +3 To v4 FIX © P 
of c P ft + £ 
as Md —_— 
T GEESE + : . — 
- 


"Fa ftrait Line 2 ib foto an another frei 
Line C d, it makes. © 

- either two'right An- "Py ie ku os | 
-ges, or two Angle es equat'| a Be ioades 

to two right. | 
ic. Dem. If a b 1s per-:.; Cs 
pendicular: ro c:4,': the; ic: 1:7 
Labd=abc. (fect 31. . 
33- ) and therefore -both right, if not, let 
e b be a perpendicular, then is the Angle 
a2bd+Þ+ abe equal ro one right ( def. 
33- 4x.5.) to which add the Argle ebc, 
and they all make [Wo right, Which Was 
fo be Demonſtrated, ; 
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ea þ 


'cut through each 0- 
-tber, the oppoſite Hngles 


to two right;;- by rhe 


(25) 

Cor. 1. Hence, if never Do ny right 
lines, 2$ c 4, d4, ea, 
f a, g 4, meet toge- 
at one point, and on 
the fame fide of any 
ſtrair line as b þ, all 
the Angles form'd by. 

them at that point, are only: equal ro two 
right ( ax. 5. E 
-*2, If ro any 'frait line, 28 es. and point 


c £ 


therein 4, two right lines b a, @ b be drawn. 


.on contrary ſides, making the Angles b a e, 
e a h equal to two right, thee ſhall choſe 


Schol. r. From tha Theo.. "#5 evident, 
that if two right lines 


lines make one ſtraight line. 


at the point 'of ' cutti "; 


are equal; :For'ithe 
8c + 8aed is equal 


eceding Theo. 1o alſo 
1 the 2 acd rn 5 therefore ( ax. 3. .) 


hae 0 anri0-orÞ EIN 


+ Cor. Hence all the Ro made about one 
Point, are os eo to four right, 


5 + | Schol. eD 


jp manifeſt twill, make -_ 
THRU D owing Angles equal ; 

hi bk” [few » Anghe # h g 
"WHVK ==C'gh, and the Angie 
WILT agd—=ahf. For 
THR!  1wo parallel lines are 
WW but the bounds or out- 
WINK tides of one.broad line and therefore from 
01 X the foregoing, Demonſtrations, : tis evident 
| that the; fg = to c gh, and the < 


bi; ll Via 
FLA 4 
Jab "a -  $chol. 2: if @ right line cut. through two 
SWIM! bs, i S P 3 » . 
ION parallel right lines, tis _ 
| ' i 
Wi 


P's. 4g d=abfWW.D." bs 
| Uſe. * This Theo. is of.. great uſe, both in 
* | + *Plain an@ Spherical Trigovowerry, for when 
WERE © one of the Angles made bythe falling of a 
"lk * perpendicular is known, :the other. is alfo 
Malt * known : For Example, if. the Angle @& g 4 
| *in the laſt Figute be 60:degrees, the a gc 
©3s 120 degrees, the complement thereof 40 
lai *rwo right, or 180 degrees, wwhichj/is. ( as 
BW © hath been proved ) the -quamtity of both 
Ya 1h * theſe Angles, and is therefore found .by 

Ras < fubſtrating 60:degrees therefrom, . 1 1 
*Alſo from-the laſt Cor..is- determined 
*:what Polygons may be :jdined/rogether for 
© Paving, ant by it we tind;.that cicher 5 
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THITTWN F. 
Rad © Triangles, 4 Squares or 2 Hexagons will 
WY * perform the buſineſs ; for-the 6 Angles of 


Fl ik * an Equilateral, the 4, of a Square, and 3 of 
(4, MM * a Hexagon are equal to 4 right. 


W493 
00h, x 
= ' F j} ' Y 

k 


THEO. 
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(27) 
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TARY I3- * 


If in two Triangles a b.c, d:e'f there be two 
fides a b, a C of the one, | 10 Þ 
equal fo 8290 fades d © dt 33 a j 
ip the other reſpeFuvely, *: 4 
41nd'vhe included. A of 47 fo: 
the me, equal to-therin-, © 
cluded © d of the other, ENG 
then: ſhall the reft of their G5 27 8 
parti, and conſequently the {1 HE 
$200. Triangles be equal:one to the other... 

Dem. For lay the point 4 on: the: point 4, 


and the rightline 4e on the right line 2 þ 


then 'thall the point e fall-on' 4, for d e= 
.@b:( Hp.) andthe right bne';d f. upon 
the right line as,abecaute the Angle þ 2c 
= ed f (Hp. ).alfo the. point f will fall 
on the point c; for. d f=e o:( Hp.) and 


_ . therefore (ax. 6.) . will the :reft .of the 


parts be equal,: char is © abe=defFf and 
L acb=ef d;, allo be=e f,, and conle- 
quently both Triangles, J/. . D. .. 
Schol. After the ſame manner it. might be 
prov'd,- that if either two Angles aud a ſide 
comprehended, or all three ſides, be cqual ro the 
three reſpcitive party or fides of another Tri- 
angle, then ſhall the two Triangles: be equal fo 


»* 


each other. 


Uſe, 


(28) 
Uſe. * Hence my an inacceſſ ble diſtance 
«furl fo a-d) be mea- . 
'd, for from &« erect þ 
"ac aslong as you pleaſe, 
icular to 4's, 
Join c 4, on the point c 
"Jeſcribe | the prick -- 
* arch ro meaſure rhe L. acd, and make 
4 c b equal therero, then draw c b, which 
* meets the line 4 «-prodac'd in þ ; now be- 
* cauſe in the two Tyiangles bac, dat, 
*there isa common fide a'c, and ewo An- 
' gles including this fide in one, wiz. bs &, 
*bca cqual\to the two"Apgles cad, ac d 
* including{ the ſaid fide in the other, there- 
* fore ſhall. the-reſt of rhe parts be equal, «hd 
f * conſequently ba==ad, 1o that meaſuring 
* che acceſſible line b 2, you' have the lenge 
* of the inacceſſible line ad: 

* Alſo by this Theo -we are taught howto 
$ ſtrike a Bowl at Billiards, {0 chat by its re- 
* flection,- it will hit any other Bowl propou- 
* ſed: Suppoſe one Bowl ar the point 4; and 

* the other you would hit at b, and c the 


© the Billiard Table, ima-. Þ 
*gine to the point þ, the : bk —_ 7d , 


* line be be drawn per- 
* pendicular ro cd, till + Wh 
*d ex=db, and join ace, | "”y 

| ' chen May: char f. is the 
* point, co which if the Bowl at a be direct- 
fed, it will by refleQion carry itto b, For 
in 


| (29) 
© in the Triangles b f 4, e f d there are two 
* fides and an Angle reſpe&ively equal, but 
* (by Echo]. x. Theo. 1.) the £ af c==ef 4, 
* but the £< e f d=4df b, and therefore the 
* df b—a fc, and therefore the point 
© ot the Table is f, which if ſtruck from 4 
* will refle& the Ball ro 6. 
© Likewiſe from hence it is cafie to con- 

©ceive, how Light may be transferr'd from 
« one place to another, wiz. by only placing 
* ſeveral Glaſſes, ſo that the Angle of Inci- 
© dence may be equal to the Angle of Re- 
© fletion, by which means the light of a 
© Candle may be brought our of one Room 
* into another. 


THEO. II. 


In any plain Triangle as a Þ C, equal An- 
ghes as a and C are ſubfended by equal ſides. 
Dem. If you deny it, Ict one 4ide be 
longer than the other, ' ſup- | 
poſe cb [© 4b, make c d 
==4 b by drawing the line 
a d. Now becauſe in the 
Triangles b ac, d'a c there 
is 2 Common fide ac, alfo 
c d==þ a and the Contained 
Angle d c a==b a c, therefore ( Theo. 2.) is 
Ns | che 


. 


( 30.) 
the Triangle ade == be a part to the 
whole, which is impoſlible. 
Cor.. Hence if in any Triangle the three 
Angles are equal, then: are the three ſides 


alſo equal, and contra. F 
. Uſe. *By this Theo. the height of any Ob- 


* ject fram its ſhadow may 
© be found ; for watch till » 
© che Sun hath 45 Degrees = 


* of height, - and ar that In- 
* ſtant meaſure the length - a-._.__= 
* of the ſhadow of any Ob- | 
* 3e&, and the lengrh will be equal to the 
© height of rhe Obje&t, for theAngles a and b 
* made by the Sun's Ray & b, with the Ob- 
ject b c, and ground line a c are equal, and 
* cherefore (by this Theo.) the ſides ac, a b 
*are equal thar ſubtend them). ws 


THEO. IV. 


The three Angles a, b, C of any plain Trian- 
gle, as a Þ C areequal to two Right. 

Dem. Produce any . 
fide as kc, and draw a e 
c e parallel\ro a b, then 
iSthe Angle ac e=bac F 
(Schel. 2. Theo. 1.) and þ - 4 
by the ſame the < rom) 
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(31) 


ecd—4 bc, now if to the whole Angle ac d 


you addthe Angle ac it is evident (Thee. t. 
ax. 1.) that the three Angles; viz. a +b + 
a c b are equaltito two Right: W. W. D. 

Cor. 1. Hence it follows, thar if one fide 
of a Triangle is produced, the outward An- 
zle formed thereby, is greater than cither 
of the inward oppoſite Angles 'of the Tri- 
angle. | 1 2 

2. That if oneAngle in a Triangle is right, 
the other two taken together are-<qual ro a 
Right, but ſeverally acute. | {<4 

3- Thar. if one Triangle hath two An- 
gles ſeverally or ,rogether, <qual -ro' rwo 
Angles in another Triangle (feverally or to- 
gether) then ſhall the remaining Angle of 
the one, be equal to the remaining Angle of 
the other ; ſo alſo if two Triangles have one 
Angle of the one, equal to one Angle of the 
other, then is the Summ of.the remainin 
Angles in the one, equal to the Summ 
the remaining wr x inthe other, 

- 4. All the Angles of an Equilateral Tri- 
angle, and the rwo Angles at the:baſe of an 
Iſoſceles Triangle are acute. - 

5. That one Angle of an Equilateral Tri- 
angle is = of. one right Angle; for + of two 
right Angles, is 5 of one right. | 

Schol. r. By the help of this Theo. you 
may know how many Degrees there are in any 
right lin'd Figure. | } 


Sup- 


(32) 

Suppoſe'in the Figure «be de, firſt by 
Diagonals cut the Figure TON 
wto Triangles, which is : 
three, for the number of 
Triangles is always leſſer 
by wo, than the number 
of fides in the Figure. .- 
Now the. Angles of the 
Triangles make all theAn- 

les of the Figure, which Þ 
auſe rhere.is three, make Six right Angles 

by the preceding Theo. which 6 being 
multiplied by go, the. degrees in one right 
Angle will give you 540, the Degrees in 
the whole Figure. Z 

Cor.: Hence all right lin'd Figures of the 
ſame number of ſides, have the Summs of 
their Angles equal. £ 

Schol. 2. Hence 91ay the Deprees of the An- 
gle of any Regular Pulygin be known : For di- 
viding the number of Degrees in all the 
Angles of a Polygon, by the number of the 
Angles, the Quote will give you the De- 
grees Contained in one Angle ; thus pro- 
ceeding, you will find the Angle of an E- 
quilateral Triangle 60 Degrees, the Angle 
of a Square yo, the Angle'of. a Pentagon 
103 Degree. tA 377741 
Uſe. *Many and great are the-uſes of this 
* Thee. for 'tis by this Aſtronomers determige 
* the Parallax, which is an Anple ſubrended by 
* the Semidiameter of the Earth, As let a de- 

| | -Note 


i by 


(33) 


t note the Earths Center, and from 6, a point 
© in irs Surface, ler be raken by 
* Obſervation the Angle 4% c, 
* which is the diſtance of the 
* Star from the Zenirh. Now 
* *ris plain, that if the Earch 
* were tranſparent, and the 
* the Star obſerved from a its 
* Center,the Angle c a d would 
* be made, which is leſs than | | 
* the Angle c b d, by the Angle ac b, for 
*cbd—=cad +ach, by the preceding Theo, 
* fo that the Angle 4 c + witl be equat ro the 
* exceſs of the Angle cb 4 above the Angle 
*c a d. [f therefore I can by 'any Artifice 


find how far diſtant from the Zenirh the 


* Star ought to appear at the Center of the 
* Earth, ar the ſame time 'ris obſerv'd from 
* the Surface, I may then find the Qrrantity 
* of the Angle a c b which is the Angle of 
* Parallax, and is ſubtended by 6 & the Semi- 
* diameter of the Earth. ; 
* Again, by the Second. Schol, Surveyors 
have a method to prove whether (when'in 
* Surveying a Field by going round it) they 
© have taken the Angles right, for havi 
obſerved them by an Inſtrumenr, find their” 
* Summa by adding them together ; for Ex-- 
* ample, ler the Figure a b c 4 e (Schol. 1.) 
*be a Field, whoſe Angles had been taken : - 
*divide I into Triangles,ard-find by 
* the ſaid Schil. the number of Right Angles 
D COR» 


% 


( 34) 
© contained inthe Figure, then.if the Sumy 
© of thoſe ſo found, be equal ro'the Sumn 
© of thole which - were taken, the Work i 
right, otherwiſe nor. * 

* Laſtly, By it may be Conſtruted an 
© Regular Polygon upon a given Line, whic] 
*js of great uſe in Fortification ; for in th 
© Ichnographick: ProjgeEtion of any Regula 
© Fort, the firſt thing to be done is to de 
*{cribe a Regular Polygon upon a give! 
< ide. 5 


THEO. V. 


The preateſ# ſide C b of any Triangle Cab 
ſubtends the greateſt Angle a. 

Dem. Take from cb, cd —= c @ and joir 
a d., The Angle cda ; 
—c a d (Theo. 3.) But @C 4 
( Theo. 4. Cur. t.) the Fi 
Angle c da (© cb a, = 
that is the Angle c a 4 
L_:cba; and therefore the Angle c a b © 
cba Yew 5.) In like manner it - may be 
proved that the Angle c @ b is greater than 
the Angle c. W.W.D. P 
_ Cor, Hence the greateſt Angle will always 
be ſubrended by the greateſt fide, _ 


[1 


C 48,7 +4 #S < — © - 4 


= 5 #4 | s 5 KC 4% Uſe. 
| 


* gig * 


(35) 

. Uſe. * The principal uſe of this 7heo. is tO 
© prove that from one and the ſame point, 
© and to the ſame right line, there can be but 
© one perpendicular- drawn, and alſo that 
© this perpendicular is the ſhorteſt line or 
© neareſt diſtance from that point to the right 
© l;ne; to which it is a perpendicular ; Fo 
* Example, let ca be per- | | 


© pendicular to bd, I fay C 

* then, that c 4 will be : | 
*leſs than cb, becauſeit y,/_: 4 
* ſubrends a lefler Angle ; a 

* For the Angle bac be- 


*ing right, the Angle b is acute, (Theo. 4. 
* Gor."'2:) and therefore ca "I ch, Afﬀer the 
* ſame manner it might be proved, that c 4 


* will be leſs than any other line drawn 
W from c to any point in the line b4, ex- 


Cept 4. | 

* Allo from hence it may be proved that 
a Bowl exactly round cannor reſt on any 
plain parallel to the Horizon, but upon 


FF one cerfain point ; 


for let abc repreſent & 
the ſurface of the £ 

Earth, and 4 its cen- 

rer, then let any plain 

ſuppoſe fg be a tan- @&aA <d- C 

gent to the Farths | 


{urface. Now. becaufe is the nature of 
all heavy Bodies not to feſt when they may 


q deſcend, and the Bowl at g having no+ 


D z * ching 


bl 


{1s 
ny | 17 
PART ffs 6 


(36) 

*thing to hinder irs nigher approach to the 
Center, muſt (by conſequence) continu- 
* ally deſcend till ir comes to the point 5, 
* where ir will reſt, becauſe ir is then nigher 
* the Center 4. Hence it is alſo evident, 
© that aliquid Body muſt flow from # to 5; 
* and that the ſurface of all Sragnent Liquors 
* is Spherical. 


THEO. VL 


The oppoſite ſides ab, dC and bd, at is s 
pgrm. are equal, and the "ppofie Angles a, d, 
and abd, acd are alſo equal, and the Diu- 
meter bc biſcts it. | 

Dem. B:cauſe (d:f. 28.) ab, cd are paral- 
lel, therefore (The. r. 
Schol. 2.) the  abe 


K [1 
—=dcb, allo for the _ | 
lame reaſon the Angle | 
bca = 1be, and the — 
fo 


fide bc common, there- 
fore (Schil. Theo. 2.) the 
Triangle a bc will be equal tobcd, and 
confequently the fide ab = dc and ac = 
bd. W.W.D. | 

Schol. Hence it might eaſily be proved that) 
if to cquil and parallel lines, ({uppolſe bs 
dc inthe laſt Figure) be joined together witl 
| $220 


O the 
ntinu- 
MInt 6, 


_ 
1dent, 
tO þ; 
quors 


4 C == 


4 that 


- wits 


120 


( 37) 


two other right lines ( ac, bd) Jha are thoſe 


' Lines. alſo equal and parallel. 


Uſe. * Upon this Theo. is grounded the 
© method of drawing all manner of parallel 


*lines, as in the foregoing Figure: Ler ir be 


* required to draw through the point 6b, a 
* parallel to 4c, join þ4, from b draw ba 
*= dc, and from 4 kt be drawn ac = bd 
* and the thing is done, for becauſe bd, and 
* ac areequal, and b a—4c, therefore ( pre- 
* ceding Theo.) bc da is a pgrm. and theretore 
* hath 3rs oppoſite ſtdes b a, 4c paraltet. 

* Alfo from hence a Method is learnt of 
* dividing any pgrm. into ewo equal parts, 
* by a line that thall paſs through any point 
* within the Figure (which Surveyors have 
* ſometimes occaſion to perform, in divi- 
* ding a picce of Land into two equal parts, 
* yet ſo as the Fence may paſs through a 
* Pond or Lake which is in fome part there- 
*of.) As let it be required to dividz the 
© pgrm. hikl into two equal parts by a 
* ane that ſhalt paſs through the point w,, di- 
* vide the Diameter e- 
* qually in o, and draw h n. 2 
*the right line #20», Z 
* this Line ſhall di- * 
* vide the laid Figure >1 
*1nto two equal parts. 
- For the Triangle bo == Imo, there keing 
"in either, two Angles and a tide compre- 


K - 


' *hended by them teverally egual, alſo rhe 


D 3 Tri- 


(38) 
* Triangle þk1 = h31, therefore ſhall the 
" Trapezium h m n k be equal to the Trapezi- 
"wm nilm ( ax. 2 and 3.) ſothar the ppriji. 
*þ ;k1 is biſcted by the: line w», which 
*was to be dane. 4 2: 

* Laſtly. By the Schol. of this Theo. may be 
© mealured the Horizontal Lines and Per- 
* pendicular Heights of Mountains, which 
© lines are hidden by their /olidiry. For Ex- 
* ample, kt the Mountain: agc be to be 
*meaſur'd; take a ve- | 
© ry large ſquareas abd, 
*and placing one end 
© thereof at a in ſuch 
* ſort, that the other 
* © fide db may be per- 
* pendicular to the Ho- 
©rizon, then meaſure 
© the ſides ad, 4b; do | 
* the like again at the point þ, and meaſure 
* the lines be, ec, then if you add the ſides 
*(4a, eb) which are parallel to the Hori- 
*zon together, the Summ : will give the 
* kengrh of the horizontal Line cg, and the 
© fides (44, ec) perpendicular to the Hori- 
*zon being added, gives the perpendicular 
© height ag. Note, if the fide of the ſquare 
© 4a be made to flide higher or lower on the 
© fide 44, the thing is pratticable. 
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: , x ; . 
llelogroms bd, bf fanding on, 
Pats rags. equal) baſe b ©, and betwixt the 
ame or equidiſtant Parallels af, b C, are 
mat oo; 


Dem. For ab = dc ( Thee. 6) and ad 


—be=e f by 

the ſame, add de - PS - 
common, then 1s ——_— 
ae— df (ax.2.) | Wa" 

Alſo the Angle 3|-..|.. 

eab = F dc 5 b 7) c 


therefore the wr 

le f4 c==e ab, 
—_— the common Triangle d g e, there 
remains theTrapezium cgef—=adbg (ax.z.) 
add the Common Triangle bg c, then 1s 
the pgrm. b4 = bf ( ax.2.) WI. D. 


D4 Cayale- 


(40) 


- 
_ 


"y 
- - ro i In ar Ip PRIZE” PEE. eats... J 


Cayalerius bis Demonſtration f the 
former _—_— by the Method 
of Tndiviſibles. 


| as the former pgrms. bd, bf be pro, 
poſed having Fe lame Bafe 4b ec, and 
being betwixt the fame parallels «sf, be; 
divide the fide ab in as many parts as you 
pleaſe, ſuppoſe into 4, and from thoſe 
points draw lines parallel to the Baſe, 
which produce to the our fide c f of rhe 
pgrm. b f. Now 'tis plain thar there will be 
no more lines in the one than there is in the 
other, neither will they differ in length, 
being all: equal to the Baſe bs, nor will 
they bc cloſer in the one than in the other, 
for the lines are all parallel ro the Bafe, and 
conſequently one to another, therefore will 
the two pgrms. be equal, becauſe com- 
pounded and made up of like and equal 
parts. | 
Uſe, © This Theo. preſents us with the 
* method of meaſuring any pgrm. (whether 
*$SJuare, Rectangle, Rhombus, or Rhom- 
* boigs, for they all come under that Deno- 
* mination ( by their Def. and Theo. 6.) as 
' thus, Imagine in a ReCtangled perm. 
ng 


o 


(41) 
© the fide ab to be carried perpepdicularly 
* through the whole 


*Line þc, or dlebs oa 4+* 7Þ 
* through ab, then | 4 WE 
* ſhall this motion pro- | PE”. 

* duce the Area of the þh 3 


*pgrm. for it takes | 
< up. the whole ſpace 
* z 4c b, paſſing through every phiſical point 
* therein. | 

* Hence a Reftangle is ſaid to be produ- 
*ced- by the multiplication of two Lines, 
*a2s if a b be 5 and be 3, drawy into 5: 
* and *twill produce rs for the ſaid ret- 
* angle. | 

© This being ſuppoſed, the Dimenſion of 
* any oblique pgrm. as ef may be found, by 
* multiplying the Baſe b c into the true 
* height (which is a Line ler fall perpen- 
* dicular to the Baſe from ſome point e, 
* in the oppoſite ſtde) as e », the product 
* of which giveth the Area of the pgrm. ef; 
* for by the preceding Theo. 'tis equal to a 
* right pgrm. having an equal baſe and 
F height. | 

*Thus if ew were 6 and bc 5 the Area 
* of the Rhomboids or pgrm. will be 30, 
After the ſame manner is the Rhombas * 
* meaſured, by dropping a perpendicular 
* from. an Angle to the fide oppoſite, and 
* multiplying any one fide by the ſaid per- 
* pendicular, The Square is meaſured by 

* mul- 


_ - — —_— _— 
qo = oo -_ bM - > <4— 
A — —_—— OO oy — Cn eaeBion . cect—<en—egy 4 
i. = Soo — ———— — —_y-— og p—_ 
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(42) 
© multiplying one of its ſides into it ſelf, as 
x che fide DF a Square be 4, the Area of it 
< will be 16. 


THEO. VIE. 


Triangles bce, bcd | 
[mango the ſame , MO. _ df 
(or an equal) baſe bc, : 
and betwixt the ſame Þ 
or equidiſt ant parallels 
ef, bÞC are equal, and | 
contrary 1. e, equal Triangles bce, bcd © 
the ſame baſe (and ſide) Þ C, are alſo between 
the ſame parallels e bc. 

Dem, Compleat the pgrms. b a, b f by 
drawing c a, cf parallel to be, bd. Then 
( Theo. 6. ) ec biſets the pgrms. b a, as alſo. 
d c the pgrm. b f, therefore the Triangle 
bee = + pgrm. ba = + pgrm. bf ( Theo. 7. 
ax. 4.) — Abed. W.W, D. 

Secondly, If e f is 


not parallel to be, er—— f 
runs. þ parallel ro it, ge - 
and joyn þb, then is 's key of h 
the Hb he = & bec C 

(by this Theo.) =bfe 

(Hyp.) Which (ax. 5.) is impoſſible. 


C 


The 


If, as 
L of it 


© oye 
. 
i 


_ (43) 
The like conſequence would follow, if 
eh was drawn above ef. | 
Cor. Hence 'tis evident, that a pgrm. be- 
ewixt the ſame parallels, and on the ſame 
(or an equal ) baſe with a Triangle, is 
double to it, 
Uſe. *By this Theo, a practical way is 
* found ro divide a triangular Field into any 
* number of equal parts ; 
* For Example, divide the 
* Triangle abc into three 
* equal parts, divide any 
* fide into three equal parts, 
*as abc in the points d,e, Þ 


a 


y 


* andfrom the oppolite © 4 


© draw ad, ae, then are the Triangles þ a d, 
*dae, eac equal ( preced. Theo. ) for they 
* have the ſam? height, and ſtand on 
equal Baſes. | | 
2. © This Theo. dath alſo prefent us with 

* the reaſon of the Rule far meaſuring a 
* Triangle, which Rule is ro multiply half 
* the baſe by the whole perpendicular, for 
© ſince ( Theo. 7.) the whole baſe by the 
* whole perpendicular produces the Area 
* of a pgrm. Which ( Cer. of this Theo.) is 
* double ro a Triangle of the ſame (or an 
* equal ) baſe and height , therefore the 
* whole of one Line by the half of the other, 
* will produce but half the -Area of the 
* pgrm. Which muſt thucfore by the ſaid 
{ Cor, be the Area of the Triangle. 7 
ANT E-1 I om 


(44) 

3- * From this Propofition may eafily be 
* ſeen how a pgrm. may be made equal to 
* any Triangle, as kt it be required tro make 
« - perm. Os - the : 

«Triangle 4 þ c, havin SALA. =» 

« iſe ea the baſe in/ RJ 
*from d draw a paral- / 

* letro ab, making de q[__ Eo c 
*— ab and join be, | d 

*rhen 1s the pgrm. ae 

*equal to the Triangle abc, as is manifeſt 
* from the preceding Theo. 

4» ©Ir is alſo by this Propofition, that 
*the meaſuration- both of the Circle, and 
© alſo. of all right lin'd Ftgures is performed. 
* For Example, Let rhe 


© Figure abc 4e be pro- | —& 
* poſed ro be meaſured, — ; 
© draw Lines from An- / Fd 


*ople to Angle, and fo. l- 

* reduce the Figure into E>—._ 

* Triangles, then mea- 4 

© fure each Triangle ſe- 

© yerally ( by leting fall a perpendicular, and 

*and meaſuring both ir and the baſe by a 

© Scale of equal parts) and colle& all rhoſe 

* Area's into one Sum, fo ſhall this toral be 

*the Area or Content of the whole Figure. 
5. *If ir were required ro meaſure a 

* Circle, Imagine the Circumference divided 

*into 100000 ( or more ) equal parts, now 

$1 ſay the dilference berwixt one of thoſe 

* Arches 


(45) 


* Arches and its ſubrenſe, will be ſo ſmall, 
* that ſcarce any operation will require 
* greater exaCtneſs, bur that the one may 
© be taken as equal to the other, the diffe- 
* rence being inſenſible : If therefore Lines 


| * xre conceived to be drawn from the Cen- 


* cer, there will be 100000 Triangles con- 
* titured, rhe Sum of the Area's of which 
* Triangles will be equal to the Area of the 
© Circle, and the Summ of all the Baſes e= 
* qual to irs Circumference, and therefore 
*by the preceding Theo. if the half Summ 
© of all the Baſes (5. e. half the Circumfe- 
* rence) be multiplied by the whole per- 
* pendicular, which without ſenſible Error 
* may be taken for the Semi-diamerer of the 
* Circle, the ProduR will be rhe Area of all 
* the Triangles, and confequently the Area 
* of the whole Circle. 
* Hence 'tis evident how a 

* Triangle may be made equal 
*roa given Circle.For having 
*drawn the Semi-diameter 
*ba, erect from « the per- 
* pendicular «ac, and make it 
* equal co the Circutmference 
© of the Circle, then Join the 
* points c, 6, by the righr line 
*c b, 1o fhall chis Triangle. 
* bc be equal to the Circke 
* ab a, as may plainly appear from what be- 
* fore has been delivered, 

THEO. 


(46) 


THEO. IX. 


In all Right Angled Triangles as bac, the 
Square of the Hypotenuſe b C is equal to both 
zhe Squares h C, gb of the other two ſides ad- 
ded together. | 
Dem. Let the Figures be, gb, hc, be 
the Squares of the three ſides bc, ba, ac; 
and let a k be drawn parallcl to c e, as alſo 
the lines fc, ad. Then becauſe the 
Angles cb d, fba EO 
are equal (being both 
right) add to each the 
Interjacent Argle ab c, 
then is the £ fFbe = 
abd (ax.2.) but £6 
= 84b ( def. 24. ) and 
bc = b d, therefore 
the Triangles f b c, 
abd are equal (Theo. | 
2.) but the pgrm. bk fn. | 
is double to the Triangle b 2 4 (Cor. Theo: 8.) 
alſo the Square b g, is double to the Tri- 
angle f oc, for gc is a ſtraight Line, rhere- 
fore is the pgrm. b k equal to the ſquare b g 
(ax. 4 ) Atter the ſame manner it might be 
proved that the pgrm. kc is equal to the 
Square cb, theretoxe ( ax.t,,) the whoſe 

{ſquare 


(47) | 
ſquare be of the fide bc fubtending the 


right Angle, is equal to both the Squares,viz. 
þ g, c h made on the fides b a, @c Contain- 


ing the right Angle I. 7. D. 


Uſe. * This 7 hee. is of ſuch great uſe, not 
© only in ſeveral parts of the Mathemaaticks, 
© but alſo in many Mechanick Operations, 
* that 'tis ſaidPyrhagoras, the firſt finder there- 
© of; in gratitude to rhe Muſes facrific'd a 
© Hundred Oxes to them, he ſuppoſed it (as 
* by this it ſeems) beyond the power of 
© bare humane Invention ; neither was this 
© his eſteem thereof ſo Irrational, as ro ſome 
* perhaps it may appear, fince 'tis the foun- 


\ © dation of many Conſiderable Pratices in 


© the Mathematicks. | | 

* As Firſt, Trigonometry which cannot be 
* performed without the aid and aſfliſtance 
* hereof, for if in any right apgled Triangle, 
© che Hypotenuſe and a leg be given the 0- 
* ther by this Theo. may be found, for ha- 
* ving ſquared the Hyp. which for Fxample, 
© I ſhall ſuppoſe 5, and likewiſe the given 
* Leg, which ler be 3, then raking 9 the, 
* Square thereof from thar of 5 which is 25, 
© the Remainder will be 


© 16, the ſquare Root of 
* which is 4, the length | 3 
© of the other ſide ; Thus < 


* likewiſe if the rwo legs 

* were given,. the length of the Hyporenuſe 

* might- be found, by ſquaring each Leg, 
| *and 


| ( 48) 

Tand = the ewo Produfts royether, to 
* wit, y and x6 the Sumin of which is 25, 
* and extracting the ſquare Root of this 
*Jumm, it will give 5 the length of the 
* Hyporenuſe required. 
© Seconlly, "Tis by help of this Theo. that 

* the Tables of natural Signs and Tanpents are 
* Calculared, by which, both plain and 
* ſpherical Triangles have their Solution. 

© Thirdly, By this Theo. we not only can 

* make a Square, double, treble, quadru- 
* pke, &c. to any one given, but alſo con- 
* tru& a ſquare equal ro any number of 
* {quares. As Firſt, ro double the ſquare + 4 
* do thus, produce one fide $ 4 making « 4 
* equal to one of rhe ſides, rhen join the 
* points de and the rhing is dane, for the 
* Square ereGted on the Line de, is equal ro 
*the ſquare bd, ; 
* & allothe ſquare , RF - - 


NY? 


* of the Line 2c | 
* (by the preced- REN 
* Ing Theo: ) and | | £ 


f therefore double © @ 
*to either of chem. But if it were required 
*ro make a ſquare equal to the Summ of 
8 _ _—_— _ on the Lines 4 e m—— 
*then from e ere@ the perpendicular « f, 
* and draw the right line d f, fo ſhall A 
* fquare made on the lhne « f be equal vo 
thee Samm of the Squares made on the lines 
*de and ef by the preecding Theo., _—_ 
Ny | alto 


er, to 
is 25, 
F this 
>f the 


. that 
is are 
and 
n. 
p Can 
2dru- 
Con- 
er of 
e#S4d 
rea 
) the 
" the 
al ro 


( 49) 
© may the ſubſtraction of Squares* be. per- 
© formed, 5. e. by it may be found the diffe- 
© rence of any two Squares, 'as if the Square 
* made on" the line f e, were to be. taken 
* from the Square of f d, then by drawing a 
© Line equal ro f e, and' from « ere&t a 
* perpendicular d e, take berween yourCam- 
© pafles the length of the lined, ſer.one 
_ | 2 inF, and extend the other till it fallpr 
© the perpendicular at d; then join f 4 and 
©ris; done ; (for ſince the Square of the Line 
*fd is equal to the Squares of the Line Fe, 
©e 4, therefore ſhall the ſquare of the Line 
© de beequal to the difference of the ſquares 
© of thelines fd, fe. | (7 
* Many other uſeful Prafices Mecanicks 


© perform by this Theo. as the finding the 


* Jength. of Strings, Hip-Rafters, Scaling- 


© Ladders, and the like. 


THEO. X 


If in a Circle eaCb, aripht linebd drawn 
through the Center biſef any other right line 
a C not drawn through the Center, it ſhall cus 
it at Right Angles, and if it cut it at Right 
Angles it ſhall biſett the ſame. Ya 


EE. of 

'Dem. Draw from the Center e the right 
lives'e 4; ©. | Then be. 
cauſe a f— f c (Hyp!) and 
ea=ec (def. 6.) alſo the 
fide e f common, there- 
fore ſhall the "ef a = 
e fc ( Theo. 2. and confe- 
quently right (def. 33.) 
FW.D. © 


- Again, becauſe the Angle eaf =ecf 
(Theo. 3.) and the fide ef common, there- 
fore (Theo. 2.) ſhall af = fc, that is ac is 
bife&ed. W. W. D. " : 
© Cor. r. Hence therefore the iCenter of 4a 
Circle is in that line, which biſe&s another 
at right Angles. | ans 


2. Hence in an Equilateral or [1 ofceles 
Triangle, if a line drawn from the Vertical 
Angle biſe& the baſe, that line is perpendi- 
Cular to it and Contrary. | 

Uſe. * By help of this Theo. the Center of 
*23 Circle may be found, for having applied 
* the right line a c { See the Jreqoing Figure) 
©in the Circle b ac, and biſeRed it with the 
* perpendicular b 4, which by the foregoing 
©'Tþeo: will pafs through the Center, and 1s 
*{2ef. 8.) the Diameter ; If therefore the 
©12id Diameter” be divided into-two equal 
parts in e, that point of SeCtion ſhall be 
<ceCona, 6-7 


*It 


=ecf 
there- 
ac y 


r of 4 
cher 


oſceles 
zrtical 
endi- 


ter of 
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z0IN 
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© It 


(51) 
© Ir alſo furniſhes Arzifjcers . with a Geo- 
© metrical way of hoGing SCE whereby 
* to ſtrike an Arch when, Wi. 
© they have the height aþ © 
©and breadth -c 4 given, 
© for .. join the points 6. c, 
©. d and produce b a,then__ 
© biſet cb (or 4b) "with 
© the.perpendicular #e, pro- "wy 
«ducing it” til it cur þ@ prolonged in 4 
© which point is the Center that will ſwee 
© an Arch tp,the given Height and Breadrth, 
© Laſtly, . Tis uſed in Trigonometry, for 
© by it is proved that the ſine of an Arch is 
Fs wo ge to. the Diameter; Ir, alſo 


© helps ro detyonſtrate that, the fides ofa 
© Triangle have the ſame proportipn as the 
ſines of the.oppolite Angle. | 


- - + ad eli 
© is. 
_ 


THEO. Nl. 


'' Ina Circle as gaCD the greateſt Lim ad 
is the Diameter, and the nexs, greateſt is that 
whith 72 neareſt the Center. _  - | 
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_ ($8) 
Dem. Draw the Lines 
2b, gc and gn. The Di- 
n_—_— _ F +ge 
| (def. 6.) but ge 
6 at 2.) therefore ad' 
a ”Z; <7 -7 FR 
Again, bsq TE Q= 
g bq (Thee. 9.)=2nq = . 
tq + #tq. Take away the fquare of the 
ne gs, which is bur part of ge from the 
ſquare of gb, there will remain »  q lel 
than s bg, and therefore the ſquare » # is 
leſs than 5b, and conſequently = o leſs than 
bc. W.W.D. £ 
_ - Uſe. © This Theo. ſhews us.that the Chord 
* of an Arch grearer or lcfler than a Semi- 
F circle, is leſs than the Diameter. 
© Theodeſins alſo makes uſe of it ro demon. 
© ſtrate that in a Sphere, the lefſer Circles 
*are more remote from the Center than 
© tholc that-are greater. ; mn 
*It is alſo by this Theo. that Ariſfotle 
* proves that the Rowers in the middle of a 
© Galley have greater ſtrength than choſe 
© chat are either ar the fore or hinder part 
* chereof, for the ſides of the Galley being 
* Belging, the Oars of the middle part are 
© longer, 5. e. the fulciment or point of 
© bearing comes' nearer the middle of . the 
* Oar; and ſuppoſing they pull with Toy 


— pp 
d Cc 


* ſtrength, he that fits in the middle (by 
* this property ) has his ſtrength increaſcd ; 
» 7; 2 | | « As 


(53) 

«As the DoRrine of the Mecanicks in the 
© caſe of the Ballance and Leaver doth plain- 
ly demonſtrate. ' 


awe... PEA WOE "5 


THEO. -XIL > 


The Angle baC at the Circumference of 4 
Circle, is equal to half the Angle bd C at the 
Center, ſtanding on the ſame. (or an equal )) 
Arch b C of the Circumference. | *. 

Dem. Firſt, The External © b de = 
dac + dca(Theo, 4.) alſothe Line dc = 
d a ( def. 6. ) therefore the © dac= de a, 
and conſequently the Angle þ a c is equal to 
half the Angle b de. W.W. D, 

Secendly, The 2 bde 
is double to the © h ac 
by the foregoing. caſe, y,|........ d 
and ſo alſo is the, bde 
double to the © bar, 
therefore ( ax. 8.) the 
Lcae=Ecde. W.W.D. 

Cor. Hence it follows that the Angles 
ſubxended by ( equal or ) the fame Arch of 
the Periphery are alſo equal, for that they 
are both double co the ſame thing, viz, the 
Angle at the Center. 


'. -B3 2. That 
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(34) 


2. Thar the Angle in a Setnicirele is righ 
which ( though cvident from . rhe forme 


Theo.) may be thus de- 


monltrated. From 4 


isthe £ d: = Leabe 
and the ed c== =Eebs 
bue half che rwo Angles 
abeardehc is 4 right 
Angle ( ?heo. r.) Ak þ the, i Angle ad 
qual ro one right angle. W.W, D. 

Schol. . By, this Thea. # may cofly be Dy 
monſtsated,” Dat Angles mads, . 
at the Cann ference, aptlrs \ > 
wid the quantity "of the Arch JT 

they ſtand on, for the At h 
aeb is the meaſure af Ke 8 
Angle a6 b (ef. 13.) bu rhe... 
Angle adb = + acb,there-' 
fore: the Angle a db equal - 
10 half the Arch ae b, WY. D. 

Uſe. This Theo. is uſed-n genonſtiatny 
ſome Trigonometrical Pr poſitions, as al 
in. Aſtronomy for tinding, the ag ati 
Fxcentricity of the Sun, . 

*Alfo in Apricks i It thews | 

« that the Line.a b will ; ap-.. 

Fpear of the ſame length, 
E when ſeen either from 2 * 
f ar e, becauſe in both ca- 
# jes you behold 1 i yndcr, qual "Fg 
ks CE | Thirdly 


is right 
e forme 


(55). 

* Thirdly, A very caſie and pratticable 
© way is found to make. an Angle equal ro 
* half of any given Angle; As let it be re- 
*quired to ;make an Amngle :  - - 

* equal ro Half the Sf << 
*gle had, on & as 2 Center Pf #% 
*d-{cribe with any” Rada '- | 7A 
*the Cirele' be d,- and from \ : 
*any point ( as c ) in* that” 
* part of rhe Circumferente, wghh 
*not included by the giveri Angle draw the 
* lines c 4, <4, then is the Angle þ ad dou- 
© ble to' b c 4 (by the preceding Theo.) 5. e: 
*the Ang be d = 4b ad. | 

* Alfo the ſecond Coy. hereof ſhews AMe- 
* canicks how to try Whether rheir Squares 
* be crue, for having deſcrib'd 4 Semicircle 
*z 4b, they apply* the-HKead of their ſquare 
*24b ro the Cireuthference, then laying 
© one fide'as d & upon the extremity of the 
* Diameter 4, the other -part ''or tide, db 
$ will fall exactly on the other exrream parr 
* of the'Diarnecer 6b, if the '{quare be trite, 


$ See theFigure of rhe ſaid Cor. 


_ © Agdin; by the aforeſaid Cor. iS fhewn 


* the manner of raiſing a Perpendicular on 
* the end of a given Line, as alſo of letin 

© one fall from a point” aligned over the eh 
of agivefline, Yo 


—_— 
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The oppoſite Angles 2 o+ © or b 4 d of eve- 
ry. fo ur ſided Figure inſcribed in a Circle, are 


eqgal to two right Angles. 
Dem. Draw the Lines 


þ-e 
&þ 4; ac, then alltheAngles | 
in the Triangles b c are c 
Equal ro two right, but a 
the adb—bca(Cor. NY 
0 . 


1; Theo. 12.) alſo far rhe 
ſame reaſon is the Angle 
þ de = bas, therefore 
the whole Angle £ adc =back bes 


| equal ra rhe Complement of the Angle a be 


to two right, therefore the £ abe+ ade 
1s equal ro two right Angles. W.W. D, 
- Cer. Hence if one ſide of a, Quadrilateral 
Figure-inſcrib'd in a Circle be produced, 
the outward Angle e be is equal -o. the in- 
pernal Angle, which is oppoſite tothe An- 
gle aghaCent. NN Gs PE 
Lf. 5 This Propalition is helpful in the 
© d: manftrating that the fines of the ſides 
@ are in the fame reaſon; asare the. fines of 
f che oppafie Angle 3 Prolomy alla makes 
ack the Table of Chords 


Y | THEQ. 


ws 


F4 
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THEO. XIV. 


If a right line a b touch a Circle, and 
the point of Conta@, through the Center of 
the Circle, a Diameter be drawn, that line ſhall 
be perpendicular to the Tangent 4b. 

Dem. If you deny it, let ſome other line 

f g be drawn from the | 
Center perpendicular 
to the Tangent, .and 
cuting the Circle in 4, 
therefore, whereas m4 
Angle e 1s right, 
( 4 JE is the 
Feg acute, and there- 

fore Fe ( thatis fd) is greater fg, which 
& abſur'd. | | 

Schal. The contrary of this js alſo Evident, 
that is, if a right line ab touch a Circle, and 
from _—_ of contrat}, another right line ef 
be erefted as right angles, it (hall _ thro' the . 
Center, that &, it ſpall be the Dnrmeter of the 
Circle. | 

Uſe. * TheTangent or touch line is of great 
* pſe in Trigonomerry, inſomuch that there is 
* a Table made thereof, by which in ſeveral 
# caſcs we are forc'd to meaſure the Angles, 
' not only of plain, but alſo of Spherick = 

| * angles 


oO 


\ 


(58) 
© angles, alſo in Opticks there are ſome prc 
© politions founded on rouch Lines; pertict 
© larly in determining the part of the Glob 
* enlightened; the Theory of the Phaſes of th 
©Moon is Eſtabliſhed on this Do&trine ; alf: 
* that Celebrated Problem, by which Hippar 
* chus findeth the Diſtance of the Sun by th 
* difference of the true and apparent Quadra 
"ures. In Dialling rhe Italian and Babilonia 
* hours are Often Tangent lines, Maurolich 
© makerh uſe of touch lines, in finding th 
*Diametex-.of rhe Earth; and in dry*.- 
* tiog-We take a Tangent line to be out Hoi 
 *_— 71 | : 
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Theorems of Proportion. - 


-PHEO-: XV... 
 Megpitudes AB, and CD, that have th 


ſame proportion to a third FE, F, have alſo the 
ſame one. ta another, ; 


ro nt 
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biloniau 
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(£9) 


Dew, Fat &' Choline Bl Bi&oftasE dot 
F, (2: 43.) And' cohtiins $ 
D as 14 as E doth F, there- At B” 
fore A contains LL as br as LOS, 8:6 E: F 


©: DC vo: 'F 
doth D. Or he 16:8, : 


"F - 
a Cc 
( def. 48.T therefore > ==— mf "RH 
A:B::C;D./ W. Fc 'Þ.:! 
Uſe. © This way of "Ox Y is often made 
*uſe of, in ſeveral parrs of rhe Mathe 
# ticks, "particularly in the yon. < fe) - 
ligue $ 'pherical Triangles, 


- 
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THEO. XVI. "_- 


If there ' be ſeoiral Pepnget Mie. 


rudes, Viz, if A; B:; C: : E: E. then x 


| fay there will bb. 
the ſame ttaſon of Az B.: "et D: *'B2 


one antecedent, to? 9 : 3: :.18 6: 24: 
its Conſequent, ar 
of all the Antecedents, to all she Cedinag 
Dem. Since A isto B, as C to D, A will 
Contain B, 45 oft 5s C contaihs D ( def. 48. 
Add both Anr<ccdents rogerher, as likewi 
þ2ch conſequenrs,' then *ris evident that A. 
cortains B, as oft as the Sum of A and C 
Ccont2ing 


_ TER” 


(60). 
contains the Summ of B and D, therefore 
as A:B::A+C+E: B +D+F. 
W. W. D. 
Cor. Hence if like Proportionals be added 
to —-- - ending the wholes- ſhall be 


WY _——— 
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THEO. XVI 


What proportion any two Ma nitudes as A 
and B bave one to another, the ſame proportion 
ſhall the Jike aliquot "arg ( ſuppoſe the fourth ) 
of thoſe Quantities, have one to another, that 
rr as A to B;( the fourth of A ) be toF, ( the 
fourth of B. ) 

Dem. Divide A into 4 equal-parts as E, 
H,I,K, and B into 4 equal parts, as F, L, 
M, N; Now lIfay, that as E: F:; H: 

I: M:: K; N forall 
the antecedents are 
equal each to other, 
ſo likewiſe are all 
the conſequents. But 
( Theo. 16. ) as the 
Summ of all the Conſequents ; fo is one An« 
tecedent to its conſequent, and therefore as 
A: B:: E: F. W.W.D. 
' Cor. Hence 'tis Evident, that the double, 
_ Treble (or any other Multiplex ang 


A 24 


(61) 

of two Quantities have the ſame proportion 
as the Quantities themſelves. | 

Uſe, © Theſe two Theorems do many 
* rimes happen in the Mathemacical Arga- 
* ings; they are alſo neceſſary to demonſtrate 
* thoſe that follow.” 


—_ 


THEO. XVIL 


- Tf 4 Magnitudes are proportional, ( viz. if as 
A 4 Be. C: D) they ſhall alſo be alternately 


fo, ie. aA: C:: B: D 


Dem. If S ap deny it, and fay there is a 
greater reaſon of A to C than of B to D, 
A will contain C more times than Bdoth D, 
( def. 50) It A contain C four times, and 
B contain D bur three 

times, then the fourth If A: B:: C: D 
of A will equalto Cc ar: 87:: 12: 2 
bur a fourth of B will then alternately 
not be equal to D. A: C::B:D 
Now ſeeing there isrthe 48: 12:: 8B: 2 
ſame reaſon of A: B ::; 

C : D, there will be the ſame reaſon of = 
A: Basof 4 C: D,( Thee. 15.) and there- 
fore if the & of A be equal to C, the + of B 
ſhall be <qual ro D, although the contrary 
follows if the former ſuppoſition be right,viz. 


that A hath a greater rcaſon to C, than B 
£0 


I at FO pRRe $0D,and therefore as A to C, fois B toD, 
And here Note, That Alternate propor- 
tion hath-place only, when-the Quantitie 
are of the ame kind, for Heterogen:ous Quan- 
tities cannot be compared Alternately. 


THEO. XIX. 


Wagt 14s | If there be 4, Marnitades in the ſame propor- 
q #6 ARR 210% ( viz. if A 8 62.0 D) they ſhall alſo 
qty" bh be proportional when inverted, _ | 
Wit + 114i" Dem. Fox if A be as great in reſpe& of 'B; 
1k SOUR GAR as C is in reſpet of D, 
; 4 1h i 


then on the. contrary B If A: B:: C:ÞD 
Ts as little in reſpc&t of G:: 33:9: 9 
A, as D isin reloett of _ then: ny 
C, and therefore as B: B: A:;; D:; 
A::D: CG. W.W. D. d;6:; 37.8 
For the quantity of pro- | 
rl portion is more generally defined by bow 
fi | much fold, rather than hy. how many times the 
Fs conſequent is contained inthe antecedent. 
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THEO: XX. 


If Magnitudes Compounded be froportionat, 
thy ſhall be proportional 
when divided, that is of If A: D:: B: F 
it be as A: D:: B: 16: 4::8; 2 
it ſhall alſo be as 2D: then-by diviſion 
D :: B-F: F. A-D: D:B-F: F 

Dem. Since there is. 12: 4:: 6::-2 
the ſame Reafon of A 
to D as of BroF, A will contain:D ſo oft as 
B contains F; now if D be taken from A 
and E- from B once, or any other num- 
ber of times, then (ax.:3.) Dis contained in 
the Remainder A-D, as oft as F is in the 
Remainder B-F, and therefore ( def. 48.) as 
A-D: D:: B-F: F. W.W.D. 

Schol. Hence Componnaed, Ratio 3s eafily 


Demonſtrated. 
For if A-D: D:: It _ D.:: ray : 


B-F: F make each 32 
Antecedent to Con- then by Smmpoli ten 
tain his Conſequent A: D:: B: F 


once more by add- x6: 42: $: 2 
ing the reſpetive o_ 
Conſequents to them, then will A: D: 


B: F, W.W.D 
THEO, 
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(6#) 
Uſe. © The forgoing Proportions very fre 
« quently occur in ſeveral Mathematical Ar 
© FumeNtationrs. 


THEO. XXL 


If the whole be to the whole, as the part ta 
kew away is to the part taken away, the Re 
xeeinder (hall be to the Remainder, as the whol 
was to the whole, 1.e. If it be s A: B::D 
F it fbalt alſo be as A-D: B-F:: A: B. 

Dems. Becaufe A:B:+ D:; F therefore al 
rernately ( Theo. 18.) 

"wilt be as A:D:: If A: D:: D: F 
B: F and by Diviſion 10: 6:: 5:3 
"Twill be as A-D: D:: then 'twill be 
B-F:F. And again, A-D:B-F::A:E 
byalcernation as A-D : 

B-F :: (Hyp.) D: F:: A: B therefor: 
(Tzeo. 15.) A-D: B-F:: A: B. W.W.D. 

Cor. Hence if like proportionals be taken 
from like Proportionals, the Remainder 
hall be Proportional. | 

Schol. Hence x con- If A:B::D:F 
werſe Ratio demonſtra- then by Canverfion 
t&, forif A: B:: D: as A;A-B::D; D-F 
F then altcrnatcly as + : | 
A:D::B:F but ( by the preceding Theo. ) 


AS 


_. 

&A:D:: A-B:: D-F, and again by altet= 
nation as A: A-B:: D: DaF. W.W.D., 

. Aﬀer the like way of Arguing may mix 
Ratio be demonſtrated. | | 

* Uſe. * This Theo. helps to demonſtrate the 
*Rule of Fellowſhip, for inſtead of work-= 
ing by the Rule of Three for every par- 
* ticular Aſſociate, baving done it for the 
reſt, to the laſt they aſſign the Remainder 
of the Gain ; ſuppoſing that if there be the 
* ſame proportion of the whole Summ of 


© the Principals to the whole Gain, as of 


che Principal of one Aﬀeociare to his part of 
the Gain, there will alſo be the ſame pro- 
portion of the Prineipal that remains, ro 
the remainder of the Gain. 


- © Some other ways of arguing thete are 


which ſomerimes are uſed, bur theſe be= 


ing the principal and moft frequent, | 


omit them. 


THEO. XXIL 


Triangles bh f, ehf aje in ſuch Ju 


tion to each other as their Baſes b f, e 


F Dim, 


(66) 

'* Dem, Let be = cd =de = ef dr: 
b d, hc, thew/theTri- 
angles b bc, c hb d, 
dhe, eb f are equal 
( Theo. 8.) Now 'tis 
evident the Triangle 
b þ f contains the Tri- 
angle ehf, as oft as | 
the baſe b f contains the baſe ef, and the! 
fore ( def. 48.) Ab bf: Aebf, as the b: 
bf: ef. W.W.D. 

Schol. In like manner it may be prov 
that pgrms. cf the ſame or equal height ha 
ſuch proportion to each other as their Bu 
for ( Theo. 17.) as the half is 10 the by 
ſo is the whole to the whole. 

Uſe. © This Theo. ſhews how to cut | 
* the third part of a Trapezium ( as a be, 
* that hath two: of its fides (as a d, bc) p: 
* ralle]. | 

Produce bc and make ce—ad, th 
take & g equal to the third of be and dr: 
a Sl ſay that the Triangle a b g is one thi 
of the Trapezium ab <> 


Dem. The Tri- | 
angles a df, fce 4 
are equiangled Fol 
becauſe. of the As LW 6 


parallelLines ad, |Þt 
be and vertical 

angles, there is 
allo in each an equal ' fide, awz. - 
. ” oa Cot 


nd there 
the bak 


' provtd 
ght hav 
eir Bal, 
the hal 


» CU 0 
abed 
bc) pt 


7, thai 
nd dra 
ne thit 
_ 


K 


iv 


have their Correſpon 


fc d are equal, being on 


(67) 


{ Cz.) thence they are equal to one ang« 
ther (Schol.Tbeo.2.) andconfequently the Tri- 


. angle abe equal to. the Trapeziam ab cd, 


but the } aye, abg is the third part of 
the Triarigle «be by this Theo. and thefe- 
fore the Triangle 2 bg is the third part of 
the Trapezium ab cd. | 


p "OEM. DINER 01 FRO Trae EOID/DR« , = , X , ON WR _LES.T 


THEO. XXII. 


| Similar or Equiangled Triangles af C, a & 
9 Tong ſedes © aur a gE 
Dem. Make them coincident by laying 
the point 4 on a, and the right line ae on 
the right line a 4 &Cc. 


then I ſay f c is parallel & 
tog d (Schol. 2, Theo. 1.) 

forthe © acf = adgp. 

Draw the lines c g, f 4, LY. 

then the Triangles f c g; | af IT. 


che ſame baſe f c, and 5 
berween the ſame parallels ; But (Theo. 22.) 
Hafc:Afge::af:fg,alloaacf: Aacdf 
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(68) 


Schol. Hence if the ſides of a Triangle bt 
eut proportional, the right line that joins the 
points of Seftion, ſhall be parallel to the remain- 


ing fide of the Triangle. 


Uſe. * This Theo. is of vaſt Extent, and 
© may almoſt paſs for an Axiom in all ſorts of 
© Meaſuring, it being the very foundation 
© both of Plain and Spherical Trigonometry, 
© for tho ſpherical Angles are formed by Ar. 
© ches of Circles, yet muſt they all be redu- 
*ced ro plain Triangles, before their parts 
*can be meaſured: Its alſo from this Pro- 
© poſition they make and divide ſeveral Ma- 
© cthemarical. Inſtruments, as Sinical Qua- 
© drant, Foreſt aff, Seftor, Proportional Compaſſes, 
© with other Geometrical Inſtruments, In 
© ſhort, 'tis ſo univerſal, that moſt of the 
© uſefulleſt parts of the Marhematicks are 
© founded upon ir. Irs Uſes and Applicati- 
© ons being Inhoite. 


© Alſo upon this Theo. depends the praRtice 
© of that Problem, which reaches how tocur 
*4 right line into any number of equal pazts. 
* See the manner of doing it Prob. 10. 


©" THEO, 
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THEO. XXIV. 

A Perpendicular let fall from the Right An- 
gle of a right angled Triangle abc, divi- 
deth it into two Simillar Triangles ad b, bd ©, 
which are alſs ſimillar to the whole. 

Dem. The /7 abc = 4d b becauſe both 
right, and the L a b 
common, therefore the ; 
Triangles 2b c, a db are : DN 
{imillar (Theo. 4. Cor. 3.) AXA____N 6 
By the jJame Argument d 
are the Triangles abc, | 
þ dc ſimillar, and therefore (ax. r.) the Tri- 
angles ad b, bdc are fimillar, W.W.D. 
Uſe. * This Theo. is often uſed in folveing 
* Geometrical Queſtions by 4lp«<bra ; Ailſa by 
* finding the fides of the 5 Regular Platonick 
* Bodies inſcrib'd in a Sphere, Its alſo by 
*this 7hep. and the help of a ſquare, an in- - 
* acceſſible diſtance as 4 a may be meaſured ; 
* for draw the perpendicular & 4, and ſer a 
* {quare at the point b, ſo that by looking 0+ 
*ver the ſides b a, þ c you may ſee the points 
* zand c. Now becauſe by this Theo. cd: 4b: : 
*db:; da, if therefore you multiply 4 b by it 
$ ſelf, and divide the Produ& by cd; the 
*the Quotient ſhall be 4 the Line requi- 
fred, F 2 THEO. 
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THEO. XXV. 


Equal Equiangled pgrms. az ad, d g bave 
their ſides which are about the equal Angles re- 
ciprocal, And equiangular pgrms. that have 
thoſe ſides reciprocal are equal. © 

Dem. Let the ſides cd, de about the c- 
qual Angles make ' 
one right line, a bk 
wherefore f 4, db | Weg 4 
( Theo. 1. Cor. 2.) C 
ſhall do = _ 
and let ab, ge 
produced (Poſt. x.) ——g 
rHl they meer in b. : 
 Firſs therefore the pgrms. a4, d g being 
equal have the ſame proportion ro the 
perm. be, but pprm. ad: be:: baſe cd: de 
and perm. dg: be:: baſe fd: db ( Schol. 
Theo. 22.) therefore ( Theo. 15.) cd: de:: 
fd: db. W.W. D. | | 

Secondly, the ſides of the pgrm. being re- 
ciprocal, there 1s the ſame proportion of the 
baſe 5 4: de:: fd: db, but as ad: be:: 
baſe cd: de (Theo. 22.):: fd: 4 b ( Hyp. ):: 
#2: he ( Theo. 21.) therefore Ef Theo. 15.) 
perm. ad: be:: pgrm. dg : eb,and therefore 
egri ad =4g. W.W.D. | 

PrWt ww THEO, 
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THEO. XXVL 


If four lines are proportional, juppoſe Sf *% 
b::C:d, the Pop proſe 


of the firſt and fourth, E* 7] % 


ſhall be equal to the ref — S—_ 
angle of the ſecond and c|. | 
third, And contrary , 

If the rectangle of the 

Extreams and Means are equal, the four Lines 
are proportional. 

Dem. The Reftangles have each an equal 
Angle becauſe both right, and «: b::c: 4 
(Hyp. ) therefore by the. laſt part of ( Theo, 
25.) the ReQtangles are equal. | 

. Secondly, If .they are equal and equian- 
gled, their: fides. will be reciprocal, (by the 
hrſt part of Theo. 25.) thats, a8 a: b:: ce: d. 

Schol. In like manxey it might be proved, 
that if three lines are proportional, the ſquare 
of the. middle term ſhall be equal to the Red- 
angle of the firſt and third. 

'Uſe. * By theſe two Propoſitions is de- 
* monſtrated the: Principal Rules. of. Com- 
*mon Arithmetick ,, viz. The Gelden Rule, 
*commonly call'd the Rule of Three, the 
* Rules of Fellowſhip, Alligation, with 0- 
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(72) 

* thers that depend upon the Doctrine © 
P;oportion, For ſuppoſe it be 

P | 
required to find a fourth Pro- «@, b, «c. 
- portiona] ro the three numbers 3g, 9, 6. 
*z, b, c. ' Then becauſe by this 
* Propoſition 9 x 6 = 3 multiplied by ano 
©rcher Number unknown. It then I divid 
54 by 3 the Quotient is 18, which if mul 
* riplied by 3 will give 54q= 9x6, an 
f therefore if 3 give 9, 6 ſhall give 18 fo 
* the fourth proportional required. 
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"THEO. XXVI. 


- Equal triangles aCh, ecd that have j 
each az equal Angle, viz. | 
acb, ecd have the HS + SR AREA 


25G 
fides Eac, Cb ande c, Q c F 
CC) which form the e- / 
b d 


qual Angles reciprocal ; 

Hind contrary, if the An= 

gles are equal and ſides reciprocal, the trianghe. 
ſhall be equal. Kh, 5 6 
Dem. Let the fides ac, e 4 which are a- 
bour the equal Angles be fer in a ſtraight 
line, then bee is a ſtraight line ( Theo. 1. 


Cer. 2.) join ae. 


' » 


Fixf, 


feces. 


(73) 

Firſt, AS ac: cd::Aaec; dOced(Then. 

23.):* AL eac: HAcab ( becauſe equal ): : 
ec:ch ( Theo. 22.) and. thexefore as ac: 
cd::ec: ch. W.W.D. ___ 
\ Secondly, Aaec: Aced:: ac: cd (Theo. 
22.)::ec:cb(Hip.):: Aeca:ldcba(Theo. 
22.) therefore ( Theo. 15.) Aaec: Oced:st 
Aeca: Ach a, and therefore (def. 48.) 
Aced = Acþha. W.IW.D. 


—yoQ w—__—_ 


THEO. XXVIIL 


Similar fri- b-1 
angles abc, d N 4 
mologous ſides, S ce £ 
that is, their 


c f are in a du- 
Area's are as the ſquares of their Homologous 


plicate Propor- 
rion of their Ho- 


Dem. Leth c:ef::ef: bg and let a g be 
drawn. Now becauſe ab: de:: be:ef:: 
{ Theo. 22. ) ef: b g ( Con.) and the Angle 
b = e, therefore is the Triangle ab g = 
def (Theo. 27. ) but a abe: Dabg:: be: 
b g (Theo. 22.) Now the proportion of bc 
to bg is duplicate to that of bc to ef 


(df. 55.) therefore &abeisto Aaby ( = 


(74) 


def) in duplicate ratio to that of 5c to ef, 

that is Triangle —_ twiCe. W.IW. D. 
Secondly, that this pro- £ P 

portion is as the ſquares 

oftheir homologous ſides 

I thus prove, Ler the Tri- 

angles be g þ hk, mnuo Þ 


R 
(granting all Triangles Mm q 
chis property) which ſe- 2 | 
verally are half of the 0 


Squares hp, 29. Now 

fince the half is ro the half as the whole 
to the whole, the Triangle gh & is to the 
Triangle #2 2 0, as the ſquare of þ & to the 
ſquare of » 0. W.W. Þ. 

Schol. Hence 'tis eaſie to prove that all j5- 
millar ſuperficies are in a duplicate proportion 
of their Homologous ſides, or as the ſquares of 
their Homologons ſides. 

Before I paſs to the proof of this Excel- 
lent Theerem, . it's necelfary to premiſe the 
following Lemma. | 

\ Lem. Simillar Polygons abc de, ghilm 
may be di- ; 
vided into 
an equal 
Numberof 
{imillar tri- 
angles, 
which tri- 
angles will 


(95) 
00 ef, if þe like parts of their reſpeQive-- wholes... 
F. D, | Frf, As to their Number 'tis evident by In- 
= ſpetion. Secondly, That they are like 1 thus 
P | prove, the £b— £ 5( Hp.) and the 
fide ab:be:: gh: bi (Hp) and therefore 
if the Triangles are -made coincident the 
k line gi will be parallel to ac (Schol. Theo..2z.) 
and conſequently the Triangles a be, g hs 
q are fimillar. By a like Argument are theTri- - 
angles aed, g m1 fimillar. Laſfth, the & 
cadlike ig 1, for the whole Figures were 
equiangled, and equal Angles have been ta- 
vhole WW ken away on each fide: Therefore the Tri- 
o the IW angle cad is ſimillar to 3g /. Thirdly, That 
oO the I they are like parts of theit reſpeCtive wholes. 


4 abc __ab > - 
al f. Triangle Tb Waka (by the preceding 


THOR I fd ad af 
s of Theo.) fo alfo —b twice, and —_— 
twice, and becauſe 02g: cd:il:: ed: 
Cel . ab_cd_Oed 
os ml, therefore 7 F W — and therefore 
: abd | aed__ acd | 
1 Triangle —_— that is Triangle 


@bc:ghic:: aed:gml::acd: gil. Bur 

( Theo. 16.) &abe: Oghi:: abc haed 

+ acd:phit gmt Þ g iland(Thee. 18.) 
Aabc:abc + aed + acd:: Agh;:ghi 

+ gmt + gil, Andiagain abe + aed + 

acd: Aabe::ghit gmb+gil: Apbi, 

| = that is, the Polygon abc4de is to any one 
of its Triapgles,- ſuppoſe gb c, as the ons 

| | Os 


(96) 
of its Triangles, as tothe like Triangle g þ; 
This being granted, 'tis caſfie ro prove wha 
was propoſed. ; 

For ſince by the third part of the preced. 
ing Lemma & abc: A ghi:: Pol. abede: 
abe abcde but 


Pol. gh #1 w, therefor pg" 
abc ab abede 


—z—= twice, therefore ( ax. 1.) —= 
Hh mana el. 


= twice, And therefore Pol. abe de: Pol, 


g bil m is jn duplicate Ratio of 4b: g 5, or 
as the ſquare of @þ to the ſquare of gh, 
W.W. D. 
Cor. Hence Circles are in a duplicate Ra- 
fio to that of their Diameters ; for a Circle 
may be divided into an infinite number of 
Triangles, as was intimated in ( Theo. 8. ) 
''2. Hence if 3 right lines are proporti- 
onal, then as the firſt is tothe third, fo js a 
Polygan made upnn the firſt, ro a Polygon 
made upon the ſecond, like and alike de- 
ſcribed, or fo is a Polygon made upon the 
ſecond to a Polygon like, and alike deſcri- 
bed on the third. as wo 
3. If the Howologons fides of like Figurey 
be known, then will the proportion of the 
Figures be evident, viz. by finding a third 
proportional, | h 
' Uſe. *Hence is diſcover'd a method of 
* enlarging or diminiſhing any right lin'd 
* Figure in a given Ratio: As if you would 
bs | * make 


999 
' make a pentagonal Polygon ſix times ay 
: big As —— one of whoſe ſides is a b, 
tchen berwixt @ b and 6 times ab find a 
© mean tion, upon which deſcribe a 
© Polygon like the former, and it ſhall be Sex- 
© tuple of the Hexagon given, as is evident 
from the preceding Demonſtration. The 
© contrary of this is alſo manifeſt, as ſup. 
©poſe the like ſides of rwo fimillar Polygons, 
*:nd the Area of one of them be given to 
* find the Area of the other, then becauſe 
* their Area's are as the ſquares of their like 
© fides, it will hold as the ſquare of the ſide 
* of the Polygon, whoſe content is given, 
*ro the ſquare of the other ſide, ſo is the 
*content of the given Polygon, to the con- 
*rent of the Polygon required. As, ſuppoſe 
512 be the Area of a ſuperficial Figure, 
© one of whoſe ſides is 24, what ſhall be the 
* Homologous fide of another like Figure 
* whoſe Area is 768, ſay as 512 to 768, fo 
*is 24 to 36, which gives the proportion of 
©their Area's, whoſe firſt term is the given 
* fide, then betwixt 24 and 36 find a mean 
© proportional, that is, exſtract the ſquare 
* Root of 24 by 36 it gives the {ide required. 
Laſtly, *It corrects the Error of thoſe 
* who are apt to conclude that Polygons are 
*in ſuch proportion to each other as their 
*\fides; For if two Triangles, tWO Squares, 
* two Polygons, &C. are propoſed, and the 
* ſide of the firſt double ro the fide of _ 
©Cle- 


(58) 


© ſecond, then ſhall the firſt Figure be foy 
© rimes as big as the ſecond, 


; ay * * DF TA - - v» of hy "Oe "FA 1 OP, | 
— 


THEO. XXIX. 


If two right lines a b, C d interſe one ans 
ther in a Circle, the reftangle made of the part 
.of the one, is equal to the rectangle made of th 
parts of the other, that is eax eb =dexec 

Dem. Join the points 4b, ad, cb, Thi 

ceb = ae d be- 
cauſe Vertical, alſo the 
£ == ©(Cor.Theo.12.) 
and conſequently the 
L. ade =cbe, there- 
fore the Triangles 4 ed, 
ceb are fſimillar, and RP 
. thetefore ( Theo. 23.) ae:: 66: de:eh 
wherefore (Theo. 26.) eaxeb = de xec 
W.W. D. Y | 

Schol. Henee is gotten a method of find- 
ing a mean proportional . . | 
betwixt two given lines ; 


Suppoſe a4 and 4c. In:. \../ N 
an infinite right Line, "> 29995. EY Sf 
as ac, aſſume the point a 

d, and on each fide it | 

( pot. 3.) cutoff da % cow th 


and ide, and ketthrough 


be fout 


(79) 

d the right Line þ þ be drawn at right An- 
gles t0 ac, biſet #c ine, and deſcribe with 
the diſtance ez or e c, the Circle a b c;then 
ſhall the line 4d 6, or 4 þ cut off by the peri- 
phery, be the mean proportional required, 
It is alſo the ſide of a Square equal to a 
ReCtangle made of the Lines a d, 4c. 

Dem. For db —= d h (Theo. 10.) and by 
the preceding Theo, b d x d hb = a dxdc, that 
isb d4 —= adcand therefore ( Theo. 26.) as 
ad: db:: db: de. W.W. D. 

Uſe. © This Theo. gives Artificers, an A- 
© rithmetick Rule, for finding the Center to 
* ſtrike an arch to any Height and breadth ; 


* ſuppoſe four Foot high, and twelve Foot 


© broad. 
Rule, Square half the breadth which is 6, 
it give 36, divide this 


by 4+ = g, Which A 

9 added tro 4 the | 
height, gives 13 ; half Pk + 
of which is 6+, this 6 Þþ6 

{er from the top of the ic 


Arch a, upon the 

Line 4b produced, will give you c the Cen- 
ter, upon which you may ſtrike it. ro rhe 
given Dimenſions ; ſee the Figure. 


- THEO. 


THE ©. XXX: 


If from a point p without a Circle, you draw 
two right Lines pa, PE, 70 the oppoſite part of 
the periphery ; the rettangle of one whole Line 

a, with that pro ”} f, cut off without the 

eriphery, ſhall be equal to the reangle of the 
ather 2-bole Line pe, and that part of it pd; 
cut off as before. | : 
_ Fhe Trianglcs pa e, pdf; are fimiltar for 
the four {ided Figure 
a fd e being inſcribed, in 
a Circle makes the Angle 
þf4= pe a, ( they be- 
ing both the Comple- 
ment of the Angle a f 4, 
to a Semicircle, ) and 
the Angle p is common, 
herein are the ww ” 
gles p f d, pea Simillar, 
and ol Mobb-s have 
their correſponding ſides proportional , 
wherefore as 4 p: ep::dp: fp therefore 
( Theo. 26.Yapxfp =epxdp.W.1. D. 


Schol, 


- 
, 


- 


(81) 
Schol. Hence "tis eaſie. 2; So I, . 
to prove, that if from 4 | 
point p without a Circles. '/ 
two right lines as pe, \';,  { ba. 
pa, be drawn, fo that | .. fwf 
one Pa may interſeft the @ ff 
Circle, and the othor pE © 
touch it ; the Reflanghe 
made of the one whole ©. - \\ | 
line pa, with that part '. i 
of it pf cut off without |... 

the Periphery, ſhall be OG 
equal to the ſquare of the tangent line pe. 


Dem. Fiom”e draw the Dlametet e d, 
Join the poipts-p.d as allo. c, Then are the 
Triangles'p ze, pe d ſumalar 3'For the An- 
gle ar p is common, allo the Angle ped is. 
right (Theo. 14.) and therefore equal Angle 
ecd becauſe in a Semicircle, conſequently 
the remaining { pec=p de, and there- 
forepc: per; pe : pd, 10 that pcs pd 
= peg. Bur by the preceding Theo..p c x 
p?;d=pt xpa, therefore (ax: 3.) pfxfs 
=þpeq. W.W. D. y 4&8 8. 


Caf, 
KS LF.&” 


( Bz * 
pearsthareworan ents ' DT 
as ab, ac' 'drawn om 


* third and fourth Axi-+ *. | 
, * oms in plain Trigo- | 
* nometry. | 


f _ 
p 


. THEO. XKxt.. 


hs ar che an ole trian engl hae ay Fign 
as bd, Leris' on 'the ſide b C' ſubtendingth 
Right Angle, is equal to both the Figures IF 
a1 deſcribed on the ſides ba, a C: containing th 
righs: Angle bike —__ alike —_—_ ro the fo 


Dem. The Figures TEE JT 
fa, at, b d, ig A- h 
like ( Hyp. ) and 
therefore ( Schol. 
Theo. 28.) in a du- £ 
plicate Ratio of their 


q_—_— ſides ; _. | 
by the ſame e nd} 


6.i== bd (Theo. ns.) W.W.D. 
"Schol.”r. - Hence a Circle deſcrib'd #pon 


their Diamerers. - Ts 
Note, Such part as eb is of bc, ſuch 
© part muſt 4b be of bz, and ſuch part muſt 
ag be of g f. See (def. 35) |, | 
Schol. £: _ Hence may be learnt bow to Add 

or Subſtratt any like Figure, Viz,. by. uſing. the 
ſame method that was follow'd in adding and 
ſubſtrating of Squares in Theo. 9g.  _ 
.. Uſe. *Fhs Theo. is exceeding uſefal, ic be« 
* ing an univerſal Application of the 9g Theo: 
© ro all nianner of Figures. —” oe 


_—_— , 5 TO 
4 


| 1/14 off of Solids. | 
| THEO. XXXIt 
d, One part AC of a right link cannot bein & 


| plain (uperficies, end another pars CB ont of 
if ; : 
4 *:r, bs 


<———_— —_— 


A Dew. 


644). 


Dep. ' Produce EL "$4 
PE now if you Con- 
cive-C'B to drawn | 
ſtrait from AC, then 
two right lines Ye 
ACE have one com- 
oy Segment. PF] C, Which ( ax. 8. pM is Abs 


"Schol. 1. Hence aby tri- 
angh as DEB 3s in one and 
the ſame plain.. For ima- 
gine E FG part of the Tri- 

ngle D E B to be inano- 
% plain, theh EF p: 
of the right lite. E'D is in 
one plain, and the other Bait FD elevated 
abowe it Thich is Abſurd, by 'the Jane hg 


"Schol. Z. Hence a if two right Tines as 
AB, D C-in the laſt Fig. cut one another, "tis 
evident they are in the to ame plain ; | 

*This Propoficjon is of uſe in —_ 
© ling, for by it we prove, that the ſhs 

* the Style cannor fall -our of the plain o* 
* that great Circle, in which the Sun is. 


-— 


| THEO, 


on _— "$8 : c ;  & 4 

p ; 3 inf, ? 4 Ne *$ + F az” j* 4 # p . 
| od Ras, 6, $1249 os "4.40 
oy my PHE O. "NN: A SHI. VI8!0 
\ FR, OY 
Wo x # 3 


_ EHF in the plain "hd o "i 3 A 


it liries | WR: Y 
FOE ak ma 


; two Plains A B, cy” tone the 
7 "common Se&tiow-E E ib, Frei þ line. 4 

Derg. If E F be not | *37) 
a ſtraight tine; then, © gd Joh 
draw the ſtraj +, gr + I 1 
RG Fin theP As l 
and the ſtraight Ting p4LFHEA 


CD:, Then tis evi-. . 6 


CE — + 4 


{ ax. 9. is Al 
Uſe. * This EP is of great. uſe 3 in 


C ' eyeral RS of the Mathematic s, but.; Par- 


"yt the Hour lines on 
io TR = ag Section of 
$ the Taka Roh Ln 5h that &y 


———— 
” —— ————_ 
—— ——_— 
—_ Py * -_— oo eo ern ene ——— 


'F H EO. oy 


A ftraight line CD that is. Perpendicular totwo 
lines AC,.BC croſſ ng, ,s 4 -; perpendicuzar 
to their Plain A F. Dem. 


(86) 
Dem. If you deny it, let D E be perpen; 


giculartot plain 4 F, join the-points KE, 
as alſo D 4 —_ at right Angles to EC 


OW E AuNow DE. iis djcular to 
EC and E A (Theo. 32, Schol. x, = ) 


all 25 perpendicular,, . . ... 


; o/c therefore 
4D; = +DCq - 4 5x -*x 
(Theo 5.) and Cq = 1 Ta 
4A Eq + * ECq;, lo... 8.44 
DEaSEDIS Ecq |< 
Theo. 9.) 4 theres. : B: 
ore ADq © ABqtF .. 
E Diq ( ax. 5.Y and con- 
ſequently Angle 4 E D Cann t be right: t: The 
a, 1 reaſon will, hold, if "be line D-. 
ches the plain any where elſe but in 


we ſo por D \E ut D Df. Is perpendicular ro 


ir Treg fins ; dendonlidhes 5 by this pro- 
TM 3t the. Axis of the World is per- 
prodicutar to the plain " the Equarot ; 
he Tikcewiſe ted in Dyalling, alfo inAſtra- 

; + labes, and in cutting of Stones. 


_ : 
9063 £1! a3 *\ 


- —_— x , 
Ot. ——_—__—_ 


nT a Plain HG ent 10 port 
plain A C 1 its conimon Seftions E H, 
6 B 


IF 


(87 ) 
G F with them ſhall be parallel. li 
Dem. For if they be "E (17) ein 
otherwiſe; beitg'in the; - 1; {GI 
fame plain, they will if :i/!;.+ 57h 
produced mect ſome; + AlcE.C <E.., 
where,fu einT7; Now « © fi 6; 7 
fincethe whole lines HEL; 1:14 þrr 
FGTIare( Theo.33.) iti 
the plains 4 B, C Di: ITE 
therefore theſe plains bes 11 i; 4t oBYy bw 
ing produced, ſhall alſa:; +.! i, -.:; -; 
meet, Which is contrary tothe Hepatbeſis,” | : 1: 
' Uſe. *This Pro GianicoCgreater uſe in, 
©Conick-Sefions,, for by.it we. prove that-if 
* the Core or Cylender 'be:cut-by a plain-pa=. 
frallel to its baſe, the SeRions are Circks ; 
\In Dyalling we prove, : that the Angles:the 
© Hour Circks makewith a plain parallel ro 
©a great Circle, - are: equal -to thoſe which 
< try make with the: Circle: it ſelf, Jike- 
© wile in: PerſpeCive 'tis--proved by this 
* Theo. that the [image of theiobjeRive lines 
* which are perpendicular tg the Table, Con- 
* cur in: the point of Yr/on: ok 


THEO. XXXVI. 


If a right Lize AB be perpendicular to 
ſome plain CD, all the plains in which that 
-- G4 right 


AAAS 1 = _ _ — ——— 
= = = - = 
S= -— — - _ = - EE - _- —_ 
ll 4 i k ; 
2a c — - 7 IS 5 S. OR —— - 
= —— q —_ , de þ hs: 
X on _ WG, - ab. as 4 ETFS. $5 we IDA S : =. - 
J A ++ or v DEE.) NEED a" Ix 2 : = 
7 w _- - —_ - 
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( 22) 


right lint 3s, flagll be ped da the ſaid 
plain CD. 

Dem. Let ſome phin as ZFbe devo by 
the line A B, making: Pris os, 


wkh the plaincD MIOCGUETRT |; 
from ſome point Ve oe a ado fo ni 
H. let be *_ ar ROSS 
parallel to B A inthe Eta 
pln Fob Galle or pb Aw 
rpendicular [C6] THER - AGE: 4 D 
ol ain: ain C D;becaiſe PERS 
red Hoes line HG: makes: _ Arigles. with 
hs 14 "A B, | and: therefote the 
EW.D Fis perpendicular ro Theglala CD. 
Uſe. * The very: fundamencats of all Dy- 
*alling is eſtabl}{d'on this Propoſition, for 
by it we prove rhit all the Meridians are 
f perpendicular- to' the Equaror, | fince. the 
* Axis of the World is ſo, which is their 
* common SeRtion ;- 'tis Hkewiſe: of .grear 
uſe in Spherick 'Trigonomerr ; Pexſyetiive, 
*and all other parts in which-v yo are obli; 
'ged | to conlider rome 


©; H E = XXXVIL 


" If 4 ſolid Angle ABCD be comtained ander 
three plain Angles BAD, DAC,. BAG 
any $20 Fl them taken rogetber are £7 eater than 
the thir 
Dem. If the three Angles 5 ans "equal, the 

- 8 aſſe&ian is evident, if unequal let the great- 
; with eſt be BAC, from whence take away mY 
'e _ = BAD and make AD = AE 
BEC, BD, DC, Now the ſide B 4 con? 
mon, and AD = = AE (Foo PM Allo. BD -+ 
1 had DCITBC (def-2.) ——_ 
, for |} therefore rezeft- 
5 are ng 2D and BE . 
2 the : bath ” there 
their That remain DC - 
pred CEC. But ſince 


Give, 4D = AE and _ - 
obti. 4c comman,alſo B* | 
Y ” FC the ; 
Ang C AD ſhall be greater than E A C (for 
be turned oyer AC it will fall but at 7 ) 
7 hos the Angle BAD "yy CADE” 
p- AC, WWD, 
FO; 


THEO. 


(39) 


THEO. XNXVIIL 
Every DA Angle A is contained under tf 


than 4 r leg. 

Dew ; ry 2 plain cut off che _ of che 
ſolid Angle, and make _. 
the many ſided + -o7m A us 

EDEH which EAR | 

he phe in the Fi- ' 24 £ : GY 
Sore be Edt into. tan 

riangles, then let the © 
Lars. of the Angles B, © A 
C,D,E, F, of the ſaid 
Figure be denoted by 
x, and let y repreſent the Summ of alt this 
Angles at the baſes of the Triangles which 
form the” ſolid Angle ; Then x + 4 right 
Angles — 7 «4 A (Theo. 4,) for a AS 
19 right” Angles, and ſo is x + 4 right. 
But the © ABC + ABF _C'BF 
( Theo, 37.) the fame holds in the Angles 
C.D.E. F. And therefore ris cvidene that 
"Wu. and conſequently that A which 
denotes" the ſolid Angles, is [cſs chan” 4 
right, W.W, D, 

Uſe,  * Theſe two Propoſitions are made 
t uſe of ro demonſtrate ſome that follow, as 

* alf9 when af ſeveral plain Angles there 
" may 


' Pipedon are alike and equal. 


fore ae is 2 pprm. 


t5i) 
© may be made a ſolid Angle, the know. 
© ledge of which is very requiſite, in the 
©curring feveral Bodies in Wood, Stone, ee, 


"4 F- 
" # We, 


—_ 


C > . 
— LY - On 
2 "mo 


THEO. XXXIX. 
The oppoſite Plains aC, db of s Parallele- 


Dem.The plains a c,d b are paxallel(def 89.) 
therefore (Theo. 35.) the injerleQions hat 


. 
» 


are parallel as area]- 
ſoe f,4aandthere- 


&by conſequence 
sf= de. Inlike- 
manner it might 
be prov'd that all 
the other plains” * 


are peraelogramy: 


and that the ſides in one pprm. are reſpect- 
wely equal ro the ſides in its oppoſite : 
Therefqre the Angle fab =e dp and aft 
= de and therefore the plain ac is equal 
£3 like roche plain 46. WWD. 


- 


[3 


THEQ, 


THEO. XL. 

A Parallelepipedon FL is s divided ; znto ty 
equal parts, by the _ ow H A. 

Dem, AY the 
oppoſite parallelo- 
grams are . equal 
A 39.) _ 
che Triangle {En 
== AEF, alſo the 
Triangle LM H © 
= HG (Theo,6. 1 
nn gr AH , 


fore the ſolid 4GH = HD A. W.IW.D 
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THEO. XLI 


Parallelenipedons AD RY? CK are BY 
which have the ſame or an equal baſe, ant 
the ſame or an equal height. Ty 


Dem 


Dem, 
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bath, The Prifins AFMEDI, G BL 


© XK aree- 


7m 


te way 


mon orifin 
NBMPCT, 
and add to 
the 're- 


E 


WW 


A 


mithders the ſolid AGNE HP it makes 
gt AC _— tothe paral- 


This Propoſition may ys univerſally be 
fiow" d (thar isfor all ſorts of Priſms) by In- 
finires after the method of (Theo. 7 J 


if the parallelepi 
(clepipedon C 


THEO. XLIL 


Parallelepipedens AD, AB of Y fame or 
tual height, are one to another 'as their or ba 


Dem. Let 
the bafe 4 


Fhe 'con- 


&ivapro- 
duced ro 
GC, and 


tle 'plain | 


\.24 1% 


_x 


-— 


WT (94). Pl 
R which, s parallel to.,ED ( df 89.) 
| at parallelly wo B, it ſhall at BL 
time ſweep the Baſe 4 C and the Parallcky 
pedon AB, and by conſequence how mug 
faever it has taken away at any time fra 
the Baſe 4 C, it will have taken away a 
rt from the Parallelepipedon AB ;, an 
therefore as the Parallelepipedon AD to th 
Parallelepipedon A B, fo is baſe 4 F to bal 
AC. W.W.D. | | 
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What has been demonſtrated of Parallel 


pipes in; ;the 41 .and | 4L. Propoſition 
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ds alſo in triangular Priſms, they. bein 
ws chereof, by ( Theo. 40-)- . And thete 
Wrong IE 005 14] 74D 
' Cor; x... Triangular Prifms which ba 
the ſame Baſe and Heighe Are equal, _ _.;, 
2. If They have the ſame or an equ: 
height, they are in ſuch proportion as thei 
Bafes. PPGEAgR at X ape —__ R ; | whe ; an 
3- Theſe properties do likewiſe hold i 
all polygandus Priſms, as alſo1n the Cylen 
der it ſelf, which is conſtituted by an Inf 

nite number of Triangular Priſms- - _, -; 
Uſe... * From the three preceding Theo 
*rems is learnt the way of meaſforing 4 
* ſorts of Priſms, whether Triangular, Qua 
* drangular or Multangiilaf,- viz. by multi 
* plying the Area of the Baſe into the Alti 
* rude. As ſuppoſe the Arts of the Baſe 0 
* 2 right angled Parallelepipedon be 48 foot 
* and-the Altitude 17 foor, then multiply: 
. ing 
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_ = 
ting 48 by 15, the produtt' 886 . is the fo- 
otatene of the Faig Figure in Cubick 
*Feet: ALE gh. ROE PHEHTE; 2, 
' -*Moreover, Since the whole-Paralcllepi- 
5-1 <pedon is produced of the Altitude multi- 
part | yore into. the Baſe, the half thereof that 
\ *s a Triangular Priſm ſhall be produc'd 

* of the Altitude drawn into- half the Baſe: 
5 Namely the Triangle. 2: 

* From this alfo the ſolidity of all polygo- 
8 _ Priſms, :as\ alſo of the Cylender is 
© foun'd, viz., by multiplying the Area of 
*the Baſe into the height. 

-*For, as a Reftangle is produced by mul. 
*tiplying the length of rhe Baſe into the 
© height, ſo is the content of a 'tight Paral- 
© lelepipedon and allPrifms produc'd,by mul- 
© riplying the Area of the Baſe by .the Ali- 
*rude ; And therefore (Theo.41.) the ſoliflity 
© of all Priſms is found by multiplying the 
© Baſe by the height. A 


—— _ NI 


_ 


THEO. XLII. 


CC — 


CAT: «Mp Pyramids as CD, FH baving the 
L { 'X fame Altitude and equal Baſes are equal. 
Ay Dem. If you deny it let C D' be greater 


7200 than FH, andlet therebe inſcrib'd in this 
27s Pyramid any number of Priſms having ks 
Baſes 


SS 
Baſes and "equal heights, whoſe folidiry 
may be greater than the Pyramid FH; then 
theſe Priſms ſo inſcrib'd, will be lels than 
the Pyrardd in” which they are inſcrib'd ; 
for the- leſſer _— the Priſms have, the 
more will thexe. be in uumber, that « by 
leſſening their! height you may encxeaſe 


I l "=D 
I ID IRE 
= Oe ———" = _=XY -- 
83 I — 


that it ſhall come 
nearer 10 the Py- 
ramid C ÞD, than 
any other Quanti- 
ty, ſuppoſe F H. 
Ler there-be aifo 
in{crib'd inthe Py- 
ramid F # : the 
ſame number of 
Prifms as was in 
the Pyramid :C D. 5 - 62:137 
I ſay the 'Prifms in each of theſe Pyramids 
are equal, for their number is equal by 
Cenſtruttion, their Baſes and Heights ma 

be alſo <qual, becauſe thoſe of the Pyramids 
in which they are inſcrib'd, are To { Hp.) 
that z, all the ,Priſms in. H.F-is equal to all 
the Priſm in-C4D, which by conſtruftion 
was made greater than the Pyramid FH, 
that x a part is equal ro the whole, F&ich 
is Impoſſible” And therefore the Pyramid 
CD= FH WWD. - | | 
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Schot 


lidity 
then 
5 than 
ridd ; 


2 das | 
= the 


« by 
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(97) | 
Schol. Hence all Cones. are. equal, which - 
have an equal height and. baſe; for they may 
be divided after the ſame manner, and there- 
fore the Iike Argument will hold. | 
| Every Priſm as ABC DEF having a Tri- 
angle for its Baſe, may be divided into three 
equal Pyramids F DEC, CBFA, FADG 
. Dem. Draw Diagonals FC, FD, AC 


which ſhall biſe& the pgrm (Theo. 6.) Now 
the Pyramid FDEC | | 


= ram, CBFA be- A_ — —D 

Sethe have equal oonnneten Na 

baſes ; and heights; | To 
B 


Alſo for the ſame rea- 
fon pram, FACB = | 
pram. FADC, therefore (ax. .). the three 
Pyramids. FDEC, CBFA, FADC are e- 
qual. W. W. D. | Wo 

If you cut ..this Figure out. in Cork, or 
nd then conſider it,the Dem. will be 


ky 


the like,an 


yery Clear... es Y 
.. Schol.. Hence "tis eaſie to prove that every 
Pyramid is a third part of the Priſm, that has 
the [ame baſe and Altitude with it ; Or every 
pa is treble of the Pyramid that has the ſame 


haſe and Altitude. . : ; 
H For 
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* baſe and. height with it, cherefore the fol 


gs Cs - 
- For cdneecive any poligonous Prifm a 
Pyramid whoſe baſes are equal and like'a 
height the fame.; Divide the firſt into tri; 
gular Priſms,andtheorherincotriangularÞ 
ramids, then all the parts of the Priſm ſhall 
treble to allthe parts of the Pyramid, by + 
preceding Theo. and conſequently the wh 
Priſm istreble ro the wholePyramid. 77.77. 
Schol. 2. Hence alſo we may reaſona 
conclude, that .a Cone is the third part 9 
Cylender, that has the ſame baſe and Altit, 
withzt. For the Cylender may be divid 
into an infinite number of triangular Priſt 
and the Cone.into a like infinite numbet 
triangular Pyramids. 4 
Schol. 3. Hence, and from the Corollar 
{of Theo. 4.2.) Pyramids of the' ſame heig 
are in {ach proportion as their Baſes ; 
For by thoſe Corollaries all Prif 
are ſo. Now Pyramids of the ſame b: 
and heizhr are the third of thoſe Priſn 
by the preceding Theo. therefore in-ſuch pr 
portion'as their Bafes : 'For as the whole 
£0 the whole, fo is any part to the like pa 
This propeny' will alſo hold in Cones. 
Uſe. *Upon'this Theorems is founded tl 
* reaſon of meaſuring all Pyramids, wheth 
Triangular, 'ReCtangular or Multan 
* 25 alſo of the Cone or Sphere ; For fin 
* {$chol. 1.) of the preceding Theo. every P} 
©ramid is + of the Prifm thac has the ſan 
© dit 


ww 


:ifm and 
like'and 


CB = | 
© dity of all pyramids, is found by multiply- 
ing the Area of the Baſe by + of the W 
© rude, for that gives + of the ſolidity of 
©the Priſm, which ( by the preceed. Theo. ) 
*is equal to the Pyramid of the fame .baſe 
© and height ; The ſame Rule holds alſo in 
© Meaſnring the Cone, that being the £& of 
© the Cylender of the fatne baſe and height 
_- .: LG 

Lefty, * The Sphere ( which is com- 


i *poſcd of an infinite number of Pyramids, 


© the Summ of whole baſes is the whole ſur- 
face of the Sphere, and the height the 
© Radius of-the Sphere ) is meaſured by mut- 
© tiplying the Area of the: ſurface. by + of its 
© Semi-diameter. - | ff 
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THEO: XLV. 


Simiillar Parallelepipedons AG, NX are tn 
a triplicate proportion of their Homologons ſides. 
that is, #herr; [olidities are as the Cubes of their 
Homobogons figes. | 
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- Dem. Let 
the Paral- -. 
lepepidons | \' 
Bo A G,-1 
upthevoid 
fpace with. 
che Paral- © * He 
Iclepepi- [} = 
lnwÞ Fort A | 0 [ X 
I'P:;;:' then - : h N* os 
ſhall- the - . Bp "YP on 
fide *A It jÞ KJ 20-03; 
IE: DI: IO:- BI: IN (Hyp:) alſo Pa- 
ralldlogram AD:.DL :: D'E:IX:: BO: 
I T: ( Schol. Theo. 22.) that is, the Paral- 
lelepipedon AG: DY :: DY: IP:: IÞ: 
N X (Theo. 42.) therefore the proportion of 
AG: NXaisiipleof AG:.DY that & of 
AI: IL their Homnlogous fides. W. WW. D. 
Seccndly, That this Proportion is as the 
Cub s of thetr Homologous fides I thus prove, 
All Cubes'are like Parallelepipedons,” and con- 
ſequently are in a triplicate proportion of 
their Homologous fides by the preced. Theo. 
But like Paraliclepipedons are in the ſame 
reafon as Cubes; for upon two giyen lines 
conceive \wo-'+ fimillar* - Paralle{epipedons 
made, and upon the ſame lines'two:Cnbes; 
then vecauſle the Parallelepipedons are in as 
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triplicate Ratio of thoſe given Lines, and al- 


fo the Cubes in a triplicate Ratio of the 
ITO " ſame 


\ 


(104 )) 


fame Lin&; therefore the-Parallelepipedans 
are one to another as the/Cubes of their Ho- 
mologous fides. N16 UEL< DD If 
: Cor-'1;.» What has been prov'd in the 
preceding Theo. concerning ike Parallclepy 
pedons, holds alfo in like:triangular Prifms 
as being; their halves (Thee. 40.) As alſo.in 


_ all Poligonous Priſms, of which the Tri: 


angular 'is -an: Aliquat part. And conſe: 
quently in the Cylender, which is made up 
of an infinite; number of. triangular Prifms; 


-' $0 that the ſolidity of all: Cylcnders are as 
[the Cubes;.of their Diameters. 


The ſame 
property|.holds. alſo in: all, Pyramids :and 
Cones, which: are the third part of [their 
Circumſctibing Priſms and Cylenders. ©. -: 
-: Scholi-;: Hence 'tis eaſie ro prove that all 
ſimillar Solids: are in a triplicate proportion” ef 
their Homologigs fides. $a 3 b1rak: 
- All like: Solids, whether they: be Regular 
or. Irregular, may be reſolv'd:into ftimitter 
Pyramids :;For let there be'two fimillar So-! 
lids, in one; of which' :conccive a poinr,. 
from which imagine ſtraight_lines drawn ta 
allthe Angles of one of the Figures, divided 
into Pyramids, whoſe numberiare equal ro; 
the number; of. Plains that-boynd the ſolid ; 
do the like: mthe other falid, rhar's, con-' 
ccive 4 point poſited in all reſpects here as 
if was in the other, that &, {a that the ſides 
of any one of. theſe Pyramids in one of theſe 
Solids ; be proportional to. the like fides 
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(102) 
of the lik Pyramid in the ocher ſolid, hel 
'tis! naturally evident rhat theſe two ſolids 
are divided into an equal nyniber ef fimillay 
Ppramids, which are like parts of their re. 
fpettive wholes.' Now ſmce. rheſe Pyramid: 
(which are like aliquor vary in a trh 
plicate proportion of rheir ſides, : and rick 
aliquot parts' m ſuch pps as thei 
wholes (Cor. Theo. x7.) therefore the whoſt 
ſolids muſt be to'cach other in' a triplicatt 
prqportion of their Homologous ſides. 
_. Cor. Hence 'tis. evident that Spheres at 
in-rriplicatce proportion of chat of rfeir Di. 
amerers ; | For 4' Sphere is compoſed of a 
infinire number. of bke Pyramids; whoſe 
baſes are part of the ſurface of che Sphere; 
Taps the Center of the Sphere, - and heights 
the Radins of the Sphere, Now theſe Pp- 
ramids are to each other as the - Cubes of 
rhcjr heights, which is the Sethidiameter of 


. the Sphere, and- which I take for ore of 


rheir ſides, as differing inſenſibly therefrom; 
Bur thefe Pyramids being like parts of thei 
wholes, rhexefare rhe whole Spheres are in 
a rriplicate proportion of that of theif Semi- 
diamirers; Now the Semidiamerers are to 
each other as their whofte Diamerters ; chere- 
fore Spheres are in 4 triplicate proportion 
of that of thejr Djameters. * - | 
__ Uſe. * Upon this Theorem is grounded 
* many excellent Properties, particularly the 


 * augmenting or cacrealing Solids in a given 


* Ratio ; 
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* Ratio 85 ſuppoſe 1 have a Cube whoſe fide 
©;s 5 Incheg,avngl would find the fide of ano- 
(ther Cube that is double to it: Here 'tis 
© evident that the fide of, this ſecond Cube 
© cannot be double rhe fide of the firſt, for if 
fo, then like Solids were in ſuch prapox- 
* tions as their fides, which the preceding” 
© Theo. proves atherwiſe, .zbat. #, that they 
tare in a triplicate Ratio of their Hamolg. 
(ous ſides ;* And therefare, ,ta find to.the 
' ade of this double Cube, is only ro Spd 
* two mean' proportionals .betwixt the fide 
© of the Cube propos'd and double its fide ; 
« Hence *cis caſie to ſolve that Celebrated 
*Propoſition of the duplication of the Cube 
© propos'd by the Oracle, . . 
« Alſo by this Propoſition we corrett the 
falſe opinion of thoſe which imagine that 
«like Solids are in the ſame Ratio as are their 
tides 3 that #5, that a Cube whoſe fide 3s 2 
$ foot, is bur half of the ſolid whoſe fide is 
*rwo foot. Alſo in Navy! ArchireR&ure, if 
*you would keep or obſerve the ſame pro- 
* portion ; For Example, If the Keel of a 
*Ship of 150 Tunn be.54 foor long, what 
* length ought the Keel of that Ship to. be 
© whoſe Burthen is 350 Tunn. Say firſt, If 
5 150 give 360, what {hall 54 give, the 
*2nſwer is-126, the proportion of the Soli- 
© dities, whoſe firſt term is the given-fide ; 
* Find therefore two mean propartionals be- 
* rwixt 54 and 426, by extracting the Gube 
3h =—_ Root 
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= 3 
"Root of theProdutt of theSquare of 54 in. 
*tq'126, rbat& of 367416, and it-gives you 
*72 prope theKeel of theShip required ; Ha- 
"Ying chus gorten the Iengrth'of the Keel of a 
© Shipof thisBurther,theDimenſions of all the 
*&ther Membcts that compoſe the Ship are 
*&rfily acquir'd by a fingleProportion rhus ; 
© A<5.; ſocttg'72 foor,ſo is 38footthe kengt 
*of a Beam: in the firſt, ro 48 the length 
the Beam inthe ſecond ;*For 'tis-ſuppoſed 
that the Dimenſtons of all 'the' Members 
and Parts of any one Veſſel be known. ' 
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': There can 'be but's Regular -Bedies, that is, 
fuch that have all their ſides,' and all their An- 
gles tqual, RAINS. a7) 1 399 ef td. 
" Dem. Thete-is no plain Figare when 
ovin'd rogether 'can make 4: ſolid Angles, 
except a Triangle Square and Pentagon : 
For a ſolid Angle:(Theo. 38.) ought to con- 
Hiſt of lefs than 4 right Angles; and three 
plain Angles are rhe feweſt that can- make 
up a ſolid one (as is naturally evident) Now 
'threeAngles ofaHexagon are equal to 4 right, 
and'in all Figures ot more ſides than a Hex- 
"agox they exceed-4 right. ' Wherefore -3, 4 
and 5 Triangles'Cfor 6 Angles'of our 
Lot WO WINS IT PO latetal 


_ 


| __— > 
lateral Triangle make 4 right) 3 Squares, 
and 3 Pentagons ( which make £2 of 
right Angles) may all compoſe a ſolid'An- 

e ; And therefore there can be bur 5 Re.. 
gular Bodies, viz.. A Terraedron, whoſe An- 


. gle is made up of 3 Equilateral Triangles ; 


A Cube, the Angle of which is formed by 
3 Squares; An Ofaedron, whoſe Angle is 
made up of 4 EquilateralTriangles ; A Dede- 
caedron, whole Angle is formed by 3 Penta- 
gons ; And an Tcoſaedron, whoſe Angle con- 
fiſts-of 5 Equilateral Triangles. : 

If you cut out the following Figures in 
Paſtboard and fold thein up, they will re- 
preſent the aforeſaid 5 Regular Bodies, | 
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aron 


Dodecacdron 


AcoSac 
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Geometrical Problems, 
PROB, IL 


T.To0# of '3 ftrait lines abc to male 
1 Triangle; Of which it is neceſſary that 


wy #200 of them taken together be longer thaw - 


the third. Pare 

© On the Infinire line 4b rake (ppp: 3.) 4 f, 
fg; g 5 equal | "—o 
to the given © 

lin 'c, a, by | © 


and from the - 


fents fd, g h 


Centers f g, 
with the Ex- A{ 


deſcribe rwo 
Circles cut- 
ting each 0- 


therin &; draw F&, Þ $ atd the Triangk 
AT” be a ns Moog yy ( poft 3. 

ef. 6.) are equal to the 3 right lines given 
W. W. to be done, . hs "Y 
' Sehol. In like manner may be deſcribed ej- 
ther an Equilateral or Ifoſceles Triangle, if ſo 


( 108 ) 


be that for the firſt, the 3 Circles be equal, 
and for the later two of them. _ 8 

Uſe. * Upon this Prob. depends the me. 
thod, not only of making one Figure equal 
*toanother, but alſo of enlarging or dinji. 
* niſhingHie ſame. © For having divided the 
© Figure into/Triangles, meaſure each fide 
*and ſet down each ſides meaſure upon it 
© ſelf, then according as you would have the 
* Figure, either cqual, *grefteror leſſer, rake 
*from a Scale (that is equal greater or leſſer) 
* the number of. parts that.cach of theſe fid$ 
* contain,:and* with theſe Exterits make Tri- 
*anglcs,.'as:in ' the. preceding . Problem - is 
*raught. COIBLES 
+ © o-thiat: updn thi Propolition, the buſi. 
*ncſs of Enlarging , or Diminiſhing :anf 
* Ground plot or Draught depends ; ebor is, 
* of ns it from a greater to a. leſſer, 
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* or from a leſter to a greater Plan, : 
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PROB. I þ me 


rom any given Right line.as ed, and point 
C. therein aſſign d, to raiſe.a Ferpendigular. * \, 
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' equal, 


ie me. 


e Equal: 


' Cimii. 
ed the 
2 de 
pon it 
ve the 
c, take 

leffer) 
e 6d& 
e Trt- 
em 1s 
> baſi- 
, 2any 


or tg, 


lefkr, 
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= On each fide the gi- © #7 


yen point c, cut off - L Ents 
(off 3.) cd = ce with | PR, - 
the diſtance de (orany © Y = 
other. notieſs than dg) ot 0 
from the points 4 e, de- - | 

ſcribe rwo Arches in= ee TY 


terſeing each other in 


f, then join Fc, and ir is the perpendicular 
required. The Der.: depends on Theo. 2. 


F "WEI 0 —— 


=, PROB. I. 


If the Perpendicular had been required to be 
raiſed in or near the end of the Line de, ſup- 
poſe the point &. Hah 4 

With any ſmall diſtance ſer -one foot of 
the-Compals in e, and ex- | 
tend the other (any where 
on that ſide the line'd e, the 
Perpendicular is to be raiſed 
28)ro þ, on b as a Center de- 
ſcribe with the ſpace b e 
the 'Semicircle ae f, draw- 


ing-from # (the point where the Arch cuts 


the line de) thro” the Center's, the Diame- 
ter-a bf, then Join the points Fe, it gives 
the- Perpendicular -required. ' The © Dern. 
depends upon Cor. 2. Theo. 12: where 'tis 

prov'd 
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diſtance, deſcribe the pricke 


. C439) 
prov'd that an Angle in 2 Semicircle 
right. | | 
£25 © Theſe Problexys are of great u 
© drawing of Perpendiculars being -yery fi 
* quently required, Rh 
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PROB. IV. 


To divide a Ripbt lin'd Angle C into tu 
equal parts. | 

Set one foot of the 'Compaſkes in c, an 
firike the Arch @ d, this | 
cuts from each leg-an.cqual 
part, on the-points a. and d 
with the {ame or any other 


Arches interſecting each q- 
ther in e, then join ce and - 
and it performs what was 
required: For the Angle 
4#ce = ecd. The Dew. depends ypd 
0. 2, | 
Cor. Hence it appeers. how an Ang| 
may be. cut into 4. $. x6. &c. equal part 
wiz. by a continual bileftion of each pan 
But the manner of cutting Angles into an 
number 'gf equal parts, is as yet ypknow! 
£9 Geomezr IChaps. * 
[ 


Circle ij 


Treat uſe 
'S; The 
ery fre: 


(ix) 

Uſe. *© This Problems is very uſcful in Qdi- 
; rn the Limbs of GT ——_ 2s 
© Theodelites, . Semicircles, Quadrants, and the 
* like, fince 'tis the ſame thing to divide an 


PROB. V. 
To cur & Right line a d into two equal | 


arts. . 

f On the ends.s and of che C 
given rightline; deſcribe with 
any diſtance two Arches as 
© 4 f, cif qoin the interſoRi- A d 
ons e, f'with the-right line c f, \T/ | 
and-irt ſhall divide the given - | 
line a d equally in e. The Dem, ve 
depends upon Theo. 2. 

Uſe. *© This Prob. is vexy ueceſſary.for che 

* dividing of Meaſures, -andd making iof 


 * Scales. | 


PROB. VL-_ 


From. a poznt- above as C, to let fall « Per- 
pendicalar to @ given line a b. «Hf Tr 
From 


( 12 } 
-'From!.c. with any 7-7. 
diſtance greater than © + [© 
ce, deſcribe. an-Arch- © 
of. 2 Cirde,; cutting: 

the given right line \8-. 
in the Points a and 6b, , 
then biſe&t ab in e, 
(Prob. 5.) and draw 
the line c e, apd the. thing. is done. The 
Dem. depends'upon Theo: 27 - 


. _ PP 
$648 - "x & , _ 
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PROB. VII. 


From a point iC that ' is over the end of 4 
given line as a Þ, to lit fall a Perpendicular. 
Frome to any point asein the line ab 

draw the ſtrait line ce, 
which biſe&t in 4, on 
4 as a Center with the 
diftance 4c or de de- 
{ſcribe the Semicircle 
ebc, and join cb, fo 
is the right line cb 
the Perpendicular re- 
required. *Tis.Dem. after the ſame manner 
as Was Prob; 4." IE | 


Uſe. © Theſe: Problems. are-of great and 
* general uſe by all ſorts of Artificers; Alſo 
£927 | - | in 


( 113) 
*in Surveying, Eortification, Dyalling, and fe- 
tyeral ottier parts of the Mathematicks: 


0 
_ PROB. VIII 


j 


. To draw a right line ab, parallel to a gi- 
ves right line Cd, and through bb, a point 
Fe caſe is univerſal, becauſe all others 
fall under it, and the praQice and Demon- 
tration is ſhown in the uſe of (7Zee. 6. 


of 4 Uſe. * Parallel lines are of great uſe in 
ar. "moſt parts of the Mathematicks, particu- 
eab _ in Perſpeftive, Navigation, Survejing 
and Dyalling. | 
C _ : : ) 
c | : 
PROB. IX. 


| To make a right lin'd Angle Þ, equal ti a 
and Iig%t lind Angle given a. 


in 7 Draw 


(114) 

Draw the Right Line bf, ſet one foo 
the Compaſſes in the 
point 4, and at any Con- 
venient diſtance deſcribe 
the Arch c4, alſo with 
the ſame extent ſet one 
foot in b, and deſcribe 
the Arch ef. This done 
take between your Com- 
paſſes the diſtance « 4, | 
and ſer from'f to e in the other Arch, | 
draw b e it * forms the Ahgle' required, 1 
Demonſtration of which depends up 
$5 » dS Ina fie SUM 
- '* This Prob. is fo abſolurely neceflary d 
* without the knowledge of the' praft 
©hereof, nothing could be perform'd- ex 
in Surveying; Fertification; Per ſpeBFiwe, 1 
© alling, Drawing, &C. IE 
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PROB. AX. 


To divide a" Line 4 b into ;avy number 

equal Parts, | | 
Suppoſe it be required to divide the Lin 
ab.into 6 equal parts; draw from & tl 
Line b 4, making an Angle at pleaſtire wit 
the Line 4 6, alſo from «the .contraty w 
.and fide draw the line @ e, making the hw 
wit 
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Ss. GE 
e foot off with Angle a b, as the formet Line 4 4 did - 
then run any ſmall diſtanceg timesfrom 4;an 
£-— the line b 4, which muſt always be-qne leſs 
{| than the.number you /intend-ro divide. the 
—} © Line into, do Pe x. Koi 
& "Wihe like with 
£ 


* 4 


theſameſpace 
bn the Line 
-g'e;, bur ithe',, 
.cantraty way: > . - 
Then lay 4. ; x 
:Ruletfromche, 263 59 
Figure's in each-Line, ir-ſhall cut the Line 
ab in 1. Proceed thus,by laying the Ruler 
over 4, 4+ 3» 3» ©. and it will divide the 
Line 4 b into 6 equal parts as was required. 
The _ and -Demonſtrxarion of the 
pratice of this Probley is grounded upon 
the 23d Theo. 


a 


PROB. XI. 


umber | To divide a Line d b after the ſame-mariner 
#5 awotber given Line d C is divided, 


the Lin 

om 6 t | 

ſure wit 

rary Wa 1 = $i, 
the ſam: LE: Make 


will 


( 116 ) 
Make with the two | 
Lines db, dc the Angle | ' 
6 dc at pleaſure, Join 
"the points bc, and from 
the points 5. 4. 3- 2-1. 
in & Line Fi by draw «: 
Lines 15.1: 2,2. 3335 &ec. © 
parallel co bc, they will TR 
divide 44 after the ſaine manner as dc 1 
before divided; The Dez. of this does: 
depend upon the 23d Thee. C 
Uſe. *© Both this and the former Pro 
*ntceſhary for the diviſion of Inſtrument; 


F 


54321 


\ 


—C_— 


fv os. xt; 


Two Right Lines ab, AC being given 
find a third proportional, either encreaſing 
diminiſhing. | 

Make with the 
rwo given Lines an 
Angle at pleaſure, 

-as bac, join be; F 
then (if you would Sr, PH} 


have the proportion 
encreaſing) produce ae 
ab, ſlothat ae=ac, Aa þ 


from parallel to b c £ Þ 
- draw e 4. producing 


a—— b 
a 


(17) 

Bec till it meet in the point. d, fois ad the 
Mfourch proportional encreaſing ; for as a 6 : 
'RMac:: at (ac): ad. Theo, 23. | 
| If you would have ir diminiſhing, then 
{flmake «sf = 4b, and from F draw f g pa- 
allel ro cb, fo is ag the fourth proporti- 
Mona! diminiſhing ; fer as ac : ab:: af 

(ab): ag. Theo. 23. | 


PROB. ' XIII. 
"Three Right Lines ab, ac, ad being given, 
o find a fourth proportional, either Encreaſing 
r Diminiſhing. 
If you would 
ind it Encreaſing, 
given iffake an Angle ar 
reaſing apicalure with the 
wo thorreſt Lines 
b, ac, produce 
——Þ Bb til bJ= 2d 
C We longeſt of the 
hree given Lines ; 
» C.-|* ſom 4 draw de 
| arallel ro þc, pro- 
vcing 2 c till it 


Je <tr it in e, fois 2e the fourth proportio- 
S: Ul: FOraSab: ac:: ad: ac. Theo. 23. 
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i you'would: find it. diminifhing; let 
4 © be _the:rwo'longeſt of 'the-rhree giv 
Lines, and a y the ſhorteſt, rhen having fe 
megan Angle with the rwq longeſt of the! 
cur: from 4.c,- equal ro the traſt of r 
three given Lines, from y: draw yz par: 
telco bc, ſois-2 2 rthe' fourth proportio! 
Diminiſhing ; for as ac: abs: 4a): 4 
Theo. 23. * OT NS: | 
' Uſe, © * Theſe Problems are very ulſcf 
* particularly in dividing the Sector a 
+ proportional Compaſlleg. ' ; -. 1 


PROB. XIV. 


T0 Right Lines being givzen, to' fnd 
wean Proportional. in; WE 


' Ye Schol, of Theo. 29. 
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Ere& from d the PETPeIIny « de==a d, | 
on He M_ c, a de- - 
ſcribe rwo Ar &5 INtEr- Þ. 'C 
king one another in Fires oi 
b,join ab, cb and the __ Es 
thing. is done. The Dey. | | ne 
is clear, for one Angle EE | 2 
being right, and the 4: - ; ih 
ldes equal. by Conſtrudti- TT a ; 
ay, the reſt -of the An- 
gles are-right; wherefore ( 4K, 24.) the Fj- 
gure abc is true Geometrick ſquare. - -- 
By the ſame method may the Rectangle 
or long Square be deſcrib'd, if the diſtance 
dc be raken ——_ or leſſer than ad. 


p, let aj, 
ree Sivey 
ing for. 
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'S para 
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| Upon a given Line ab, to make a Regular 
| or Equilateral Pentagon a bede. 
—|| .Find the Degrees contained .in one Aa- 
| gl, which (Theo.4. $chol.2.) h 
are 108 deg. on the point b,. - © @& __ ; 
|; bars Sa . 9:) anAngleof Noo: 
108 deg, . with the given_e 
" mnaly he's andake HEY 
on. the point;..c- make ano- . 
= _— of 108 «> 
PY f 4 | cecd 


= T, = —2 
a AA bo I - _e 
IBS we A Ro 
>> ot 4 


207, FEM TO NS Ge pe” 


$6 =... Ro © 
= 
© = *"E 2600.- 2 
” "7 RE. 
_ m———_—_— = —_ 
OS > L 7's 


Wa 9 - -——_— 
- m_ —_ "_ if er 
IAB oh : ZE.” 
254 UT T0 ET ft ue 4 In 
= > 7” 
5 > Book 3 
—————=—-— A 


; b; 
SAT 5 
vg i 
6. ff 


E © 40-3 UID. 


2 4 ; SIEE $ 4 . 
rr nmr Malorne DO WA E + 
: won Me k 
- «2 4 + 0 —y : 


Opens 
4.44 Te om 


A 2 7 PRE-- 5Þr 
f1 £2 > ” _— p-2 I 


AN” WP 


= OS 
"3-2 << 


"BY TREDIIAS > Ae FIT IS 
54 x. 7 


*—_—- _ wn - 
EEE EI a rn a SMES 


——_ 


—_ Th of 
-—-= 7 
—_—_—_ 


pr: =4 a > 
- - OF > "3x2 : 
w/* > = - 
= x I 
7” LO YO 
C —— 
=> Es os 
PE "I a . ca 
4 - o —_ 
- =. HEE whe 
< vx YL — 
hn Saga pay: ES nt 
- CSE. » 
- IC 


Jr” -- x 
EET I ISL - _—_— 
ME 2 = — 
EZ WE "i" A. 7 
B 7 ” 
>; ES EE: —_ : 
- DIE Wh < _ -_ - A > bs = 
oy" s —_ ee © et ” q - —— 
- ; ——_ z 5 = = yy 
m_—_ p v F bp L =. 2 . ts 5a, = 
+ s * S. p52. Ws - a x a . < . F 
= EE = - La at = w ge25 Fas . - ” Y - = —_ > om—_ ———_ > = - —— 
=== a... -— _— MN 5 5 4 a=. es , Ek ne oc _— =. —_ > —_— : — e- 
DDE I AI 3 I : "nia —= A EEE ES > CES I - £3 Naga ew nr a i I 1 x I. s >. = = LES 
== PR 5 Ea : 0 FO 3 & Wap --* EE ISS BI JODI 5ST ©Y2.EET DES 
_ - = ar HE 2: F263 - = ks I RR” Tm. ” - = ng ax 3 rr” 7 I = = 
__ =E == == SE: IS, OE : AY : PF 2 Scone a 4 RP  _ 


FED: DIG 
5 2 5 OY 


EY "I_ 
= — —— 
LETS - LS £ 


—_— 
—_— 


( 120 ) 

eced thus with the reſt of the Angles an 
ſides rill you come to the Angle e, wher 
you need but join the poipts e-# and the Fi 

ure js-compleated ; For the Angles e and, 
are cafily prov'd equal to rhe reſt ; Where 
fore (def. 31.) the Figure «bc de isa regy 
lar Pentagon. ' # | bp 

In like manner may any other regul; 
Polygon be deſcribed upon a given Line, b 
laying down the Angle as found ( Thev., 
Schel. 2.) and fo encloſing the Figure wit 
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 PROB. XVI. 


To find a Center waherchy to fprike @ Cirel 
that ſhall paſs through any three Points, a 
þ c d, Provided they are not placed in a ſttai 
Line. Hpns pom oneBg. 

Jain the three points 
rogether by the ſtraight 
Lines 4b, dc, b 6, cur 
any rwa of thoſe three - 4\ 
Lines, ſuppoſe 4 + and b 6, © SS 
zo wo ' equal # us, "Ee 
From the poinrs' of eur ' OO 
ting and perpendicular rhereto,' draw the 
ve \f Lines ea, £2; the Point where 
Ih & Lines Eur cach other is the Centey of 


S : _ 


(121) 
- vanegay From which if with the di- 
ce ab, ac or ad you deſcribe a Circle, 
it ſhall paſs thihugh the three given points 
b. c. d. as Was required. The Dem. depends 
on Theo. 1&6. © : Eos ig 


PROB. 


To make @ Square equal 70 a given Ref- 
gnole. | 

This is eaſily deducible from the 29th 
Theo. for the fide of a Square equal to any 
given ReCtangle, is only a mean proportio- 


- nal berwixr the longeſt and ſhorteſt fide of 


it. See alſs the 14th Prop. of Euclids Se- 
end Book. . {03h 


PROB. XIX. 
To make a Square equal zo the Sum or difſe- 


rence of any two Squares given. 
: See- the Practice and Demonſiration of 


It, in the ufc of Theo. 9. 
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- and it is done ; for as 


('1:23') 

Divide the: ſrde be 
(Prob, 1+.) infuch pro- 
parii9n as e tof. Fram - 
z draw the Line ad 


e: f:: bd: dc (Con.) 
:Hbad: af Faw þ 
Theo. 22. l % EY SETS EY” 

Uſe. * Thethree pre- E >: F 71 


: ceying - propoſitions - 
" are Of | 
* where "tis often;xequir'd to cut from any- 


great uſe, -particularly in Surveying, , 


* Field, or meaſure any parcel of Actes. 
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 PROB., XXIIL 


Upon 4. given Right Line ab to deſcribe the 
Segment of a Circle a ke b,- which ſhall con- 
tain any given Angle, ſuppoſe 40 deg. 

Through the point a draw the Kight Line 
ad, making an' Angle of 40 deg. With the 


| Line ab: From #@ draw «e perpendicular 


to 44, and join eb; At the point b make 
the Angle abf5=baf; from the point F 
as a Center with the diſtance Fa, deſcribe a 
Circle which ſhall alſo paſs through 6b, be- 
cauſe the Angle fab — fba, then I ſay 
that the Segment 4eb is the Segment ſought. 
For draw from the points a, 6b, two Right 
Sees eh Lines 
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(125) 
The diſftarice between any 3 Objetts being 


| known, and the Angle they make with each 
other from ſome known Point or. Station in the 


ſame Plain, to find the diſtance of either of © 
thoſe Objets from the ſaid Station. 
Let the three Objects be a, b,c, and their 
Diſtances and Angles as in the annexed Di- 
agram ; upon the Line & þ deſcribe by the 
preceding Prob. the Segment (454) of a 
Circle that ſhall contain an Angle of 22 deg. 


iſo upon the Right Line 4c deſcribe the 


Segment of a Circle that ſhall contain an 
Angle of £8 deg. Now 1ince 1 muſt ſtand 


" in the Periphery of both theſe Circles to 
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( 1:26) 

-behold the ObjeRts under thofe Angles, 'tis 
evident it »muft be inthe point s of their 
InterſeCtion :: For if from the point 5 you 
draw the Right Lines «# a, s b, s oc, they 
will form. the . given. Angles, as is manifeſt 
from the. preceding Prob. 'And: therefoie if 
by che Scale, with -which.you plorted the 
Triangte @#b'c, you meaſure the Lines +a, 
sb, $sc, you 'will get the diſtance 'of 'the 
ſai&poinrt from either of the Objects, which 
was the thing required. | 

Uſe. -* By the help of this Prob. we may 
© likewiſe find the true poſition of Sands and 
© Rocks that are near the Shoar, or within 
* fight of three places at Land, whoſe Dj- 
© ſtances are known. 
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PROB. XXIV. 


To divide a Circle into 3, 4, 5, 6, 7,8, 9, 
To, II, 12 equal parts, that 1s to deſcribe an 
Equilateral Triangle, Square, Pentagon, Hex- 
agon, GC. in a Circle. CE ob 
Deſcribe a Circle and draw through the 
Center the Diameter a c b,- then take the 


diſtance e,a. and fet on.rhe-Circumference 


from 4 to''d, and from: thence agam-1o e, 

and draw 'a9, ge the firſt for: the tide of-an 

Equilateral Triangle, the ſecond: for the _ | 
0 


es, "tis 


F cher 
you 
_ they 


anifeſt 


ore if 
:d the 
<SESA 
F the 
Which 


e may 
ds and 
vithin 
e Di- 


, (127) | 
bf a Hexagon ; crols's b at right Angles with 
the Line cg, and draw @'g rect 7 fide of 
the Square; Biſct cb in'h, and from g 
draw gb, make bf= bg, and draw fs 
for the-fide of a Pentagon micribed” in rhis 


FF h 


Circle ; join the points he it gives the ſide 
of a Heptagon 5 Next biſe& the Arch « £ in 
k, and draw ak forthe fide of the OFagon, 
this done, divide the Arch « de into three 
equal parts at , and draw a #z for the fide 
of an Erneagon or nine ſided Figure; the 
Line fc is the fide of a Decagon, for the ſide 
of Endecagon or eleven ſided Figure ; you 
muſt -have recourſe ro Mechanick Arrifices, 
that zs, to divide the whole Circle into Ele- 


ven equal parts, one of which will be the 


fide required. Laſtly, join the points de 
it give the ſides of the Dodecagon or 12 fided 
Figure. | | 
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*Uf. "© This with: therwo foregoing Pro 
; poſitions ſerve ro: dembnſtrare the ordinary 


y Maltiplication 5 'Thns} 4 . AJ 1x abs fo 
Le BE one given ins! [Fai tos # 


<* that rhis motion repreſenteth Mulkiplics- 
"fon, doth thus appear. 7 


© Let there be aſſumed in the Line A any 
* number of points Mhrhematical ſi uppole 8. 
*and in the Line E let there be taken 3; 
*Now 'cis evident, thatin.the ReQtangle AE, 
* rhexe, thall be as-many Lines equalimo, E as 
b —_—_ ja-che Line Ax Multiply- 
* in thetefore 8,,by 3 (1927, 4:the.number 
© of *potfirs in the Line;4,, by .thaſe in; the 
< Line .E*) it will praduce; 24 for the num- 
* ber of AMathemarick!, points. in the: whole 
: Paralllogram AE; And this is the-reaſon 
* of that. common Notion-in Multiplication, 
BEES Go. uw HT. which 


EF be 
and in 
it ſelf, 
Ine A 
3 and 
iplica- 


A any 
ole 8, 
en 3; 
AE, 
| E as 
iply- 
mber 
1 the 
mum- 
rhale 
aſon 
con: 
hich” 
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"* equal. © 


( 335 ) 
© Which is that the Multiplicand myſt be pur 


- *fooften into.it felf as there are Units in the 


* Multiplier, for the Line A is increafſ:d in 
* breadth fo often-as there were, points taken 
+ inche Line F. hy pl , 

* But bere Note, That by a Mathematical 
* point maſt-be underfiooad ſome. parz..or 
* quantity of a Line, and not ſuch a point - 
*2s hath no'part. For Example, .If 1 ſup- 


"poſe the Line 4 to contain 8 yards, 8 fect 


*or 8 inches, then 1 yard, x foor or 1 inch 
'Frerr) a Point, Without coanfidering that 
'the fame is Compoſed of parts ; 'FOrF 
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Uſe. © By. this Propoſition the Perpend 
* cular, and: conſequently the Area 'of ar 
" _ may be found by having its thr, 
© Roe. | = 

* As ſuppoſe AB be 40 foor, AC 26 for 
*and BC 22 foot, then I ſay the ſquare. 
*AB will be 1600, the ſquare of A C 67 
*BC 484, ;the Summ of the two latt 
* Squares 1160; which being taken fro; 
* 1600 Leaves. 440 for the two pecan 
*under AC, CD, the one half of which 
*220, for one of theſe ReAangles, whic 
* divided by A C 26, will give 8 54 forth 
*Ling CD, whoſe Square js 71 +55, whic 
* being ſubſtrated from the ſquare of B( 
© 484, there remains the ſquare of BD 41 
© $5, the Root of which is 20. 3 prope, fo 
*rhe Perpendicular B D. : 

* Having thus obtain'd the Perpendicu 
© lar, *tis eafie to find the Area of the Tri 
* angle, 20. 3 the Perpendicular ; For multi 
*phed by 13 which is half the Baſe, wil 
*give 131.9 the ſuperficial Content of th 
* Triangle. | « 
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gle as 4,.in leſs than 
the Sam of the ſquares A 


of the other two. ſides Fy | .N | 
AB, A C by adouble <, - _ 
Rectangle _ of the ' \ Fi : 
fide C A, and the Seg- —_ 
ment DA lying be ©; Dj :C 
twixt the ſaid acute cendeo? aa? 


Angle and the point Folkd 
D where the perpen- 
dicular fallerh. 


Thatis, BCq=zBAq+CAq=2CAD, 


Sol. Alg. By Theo. g. BAq=DAq= 
BCq (=D Cq)=C Aq+ 2 CAD—ADq' 
(Prop. 7.) as is' very evident by changing the” 
fignes of — DC and its equal — CAq—+ 


2:CAD+ADq into their contrarys. 


And. 


op BAq=BCq=CAq»zCAD- 
$0 that (ax.2.) BAqo+ CAqz=BCq+ 
2CAD or BCq=BAqCAq=— 


2CAD. WW.D. 


Obſerve thar-the Letters are ſo axder'd as" 
to agree with the Figure of Prop.12.in 
caſe there be .an, obtuſe Angle: in the Tri-. 


angle. ' | 
Note alſo. in both caſes, that_the double 

Rectangle of D-A C added to.rhe fhuare of 

BC, or its equal BDq - D Cq make the. 


two ſquares of rhe Lines A B, A C. | 


Uſe. 


EF... .0 
Uſe. * This, as alſo the preceding Pro 
© 2re uſed in the ſolution of ſeveral 4/ 
'* braick Queſtions; they are likewife vez 
* neceſſary in Trigonometry. 


PROP, XIV.. 


To fing the fide of a ſquare,” equal foay 
ven Refangle AB CD. 

Geo. To F produce A B, making BF - 
BD, and biſe AFinEFE, onE with | 
Radius A E or EF deſcribe the Semicirc 
AG FP, produce D F till ircvt the Circle 
G, then ( Theo. 29.) is GB the fide of 
Square equal ro the given ReQangle. 

- Sol. Alg. Draw EG and It AF — þ ar 

ER—a, then is AE © 

= EP = GF==+5b; - © tl 
Ao AB==<b+4, and Fg , 
BD = B F-— i b—a,  ;: 
and the Rectangle 4 D, A: 
that is ABD <qual to C 
Eb + ax + ba, that is 

. bþ — a a (Theo. 9.) For the ſquare Roc 
of +bb is £:þ = EG, and the ſquare Roc 
Of gas a==£8, therefore & B is th 
ſide of a fquare equal ro the Rettangle AL 
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| TRE: SETS 
Dottrine of Proportion, 


In its various Changes and Combinations 


 Algebraically Demonſtrated. 


F Four Magnitudes are proportiopal , 
they ſhall alſo be proportional in Alter- | 
ntion, Inverſion, Compoſition, Diwſi or, Con- 


verſi fon and Mixtion. 


_ For if 4: 8:5: B: b. 


f Alcernation if: ed : 

Inverſion a: A::b: B 

| Compoſition 4 +4:4::B+b:b 

| WEEN B: ad: :* 
 Diviton A—a: a :: B—b:b 

Thenby/ or A—b: B: ane 
Converſion A :' F Wy :>B: Bb 
 Mixtion A 4 8: A—8: Ba #: 

 B=—b, or as A + B: A—BÞ: 

[i a+ b: a—b. 


L 2 PROP. 
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—_— 


© PROP. 1. 


If 4 Quantities are proportional, the P; 
duft or Reftangle of the firſt and fourth, 
equal to the Produtt of the fecond and third. 

Suppoſe a: 6b :: c: d then I ſay that a) 
==4 xc, that is 6d ==þbc. 5 2% 


Dem. For ( dif, 48.) |<< mſtiph 


both by 5, it will make _—_ and aga 


mulriply both by 4, it will make «s d = 
EE: 7; 6 

For equal things, multiplied by the ſame 
equal things, gives equal Produtts, up 
which Ax. the Demonſtration both of th 
and the following Propoſitions about Pr 
portion uſaally depend. ' . 

In like manner if there be 3 Quantir 
in continual proportion, the- ſquare of t] 
mean is proy'd equal to the Produdt of t 
Extreams. ap 

This Propoſition ſhows the reaſon of | 
operation in the Common Rule of Thre 
_ where we multiply the ſecand Term by t| 
third, or third by the ſecond, and divi 
che Product by the firſt to ger the fourtt 
For if the ſecond multiplied by the = 


the Pro. 
fowrth, i; 
| third, 

that axd 


wlriply 


d agaiy 
d z=b 


7 ſame F 
» Up® 
of this 
2ut Pro- 


7antitics 
- Of the 
t of the 


1 of che 
' Three, 
by the 
divide 
ourth ; 
> third, 
be 
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be equal to the firſt multiplied byzhe fourth, 
as is hete prov'd, then *tis manifeſt that the 
Produt of the ſecond ard third'divided' by 
the firſt ſhall give the fourth proportional, 
for ir. gives a number, which if the-Divie 
ſor Multiplics gives the Dividend. 


: 
* VS Dt» os ES. + vom oe mus a BA » wy 


PROP. Il. 


Numbers or Quantities that - bavy the: ſame 
Proportion to a third, have alſa the ſame-one. 
to another. ' e 4 $f Eng Es 

Suppoſe a: b:: c: d:: e: f, then I fay 
a: b eo 00 f $0 | 

Dem, - For ====== (af 48.) & con- 


f 


ſequently == and rherefote 8: 6:: e: F 


PROP. 1. 


If four Quantities are. proportional , _ they 
ſhall -be ſo in Alternation. oo © 

Suppoſe A: a:: B: b, then I fay it will 
hold Alternately, as A: B:: a: 6b. 


L 4 Dem. 
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For Ab '==aB (Prop 
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both by bB the Quote is 
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d therefore A; B: 
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proportional, they ſbal 
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ur Quanttes are 


Inwer 


B then inverſly 
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ole 
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ide .cach by 


P 
will hold as @: A::6:B.:- 


Sup 


Far Ab = 2B, div 


Dem. 
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7 ll B 
Dem F 2 - b A oY 


= that 3s (reducing -thoſe mixt Quantities 


A 8 © B+6b 


into Fradtions) —_—_—_ _ therefore 
FEST a:: B&b: FE Which proves both 


Compoſition and 7 Diviſio Gon, the Alternations and 


Inverſions of which follow Tom what Was 
befote as 


PR OP. VL 


-If four Quantities 6 are proportional, ehey foal 
be ſo by Converſion. . . 


Suppoſe 4: «:: B: 6, then by converſe 
proportion it will hold as 4.:A+a:: ; B; 
3 > __-: 


' Dem. For - = Y « Prop 4 ) therefore 
$ = > _ by Redudtion makes 


bt” wy - if. 
A+ & "'B G 
=== 245 and therefare as Aa: Az: 


? +b: B, but invertly will hold as 5: Ab 
: B: B + b, which proves Converhon, the 
Akerngtion of wRngs'1 is oury 'd (Prop. %3 


a. 


PROP. 
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PROP. VIIL 


If like Proportional: be multiplied by like 
Proportional., the Produits ſhall be propor- 
final, | | 

Suppole A: 4:: B:b, allo E:e::F:Ff, 
then I Tay 'rwill fold as AE: ae: BF; 


23” "IS 2 & 4 
Dem. For —== alfo -==-- then —= 
Pl 6 : f a c 


— > and therefore as E A:86:: B F: 


bf W.W.D. 


—_ . rn 


PROP. IX. 


If there be two ranks of Quantities, ſuppoſe 
A:B:C:D and _—_ d. Then a: 
B:: a: b, aloB: C::b:c. Lafly, C:D:; 
c: r: then I ſay it will alſo hold as A:D:; 
4: Q E 


Dem. 
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For becauſe 


6 
—a- 


—_—y ——_— 


B 
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and 
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B b 


Dem. 
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PROP. X 


£7 4 
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If there be. two ranks of © 


Quantities, as in the Margin 


d 


then T ſay it will boldas A: 


D. 


of 
Co 


2: 


Dew. 
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Dem. For AD == BC —=ad (Prop. 'N | 
therefore 4 D = ad; divide both by 2D, 


the Quote is —- or ===> And there- 


fore as A: 8:: d: D, which ble Reci- 
procal proportion. 


P R O P. | XI. 

If never - ſo many Quantities are proportie- 
zal, ſuppoſe A:a:: B:b::C: Cc. Then as 
ae ntecedent 5s to its Conſequent, fo is the 
ſurms of all the Antecedents to the ſumm of all 
the Conſequents. 

Dem. For if 4: a::B:b::C:c, thert 
Ab —eBandAc —=aC: But Ab+ Ai= 
8B+aC that is, b+cxA—B+Cxa; 
which carn'd into a proportion { p. contre 
Prop. 2.) Will be as 4%a:: B-C:bG 


'bur by Akernation 4: B+ C:: 6:5 +< 


and by Convexſion. A: A+ B+ C:: a: a+ 
bc; and again by Alternation, as 4: & 
Ai B= C:iaba£. WW. WD. 
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' Hence therefore, if there be a rank 9 
continual  proportionals, fuppeſe 4: b: c: 
dg: e, &c. to U, From the preceding Argy, 
mentation a Theorem may be eaſily rais'd 
for finding the Summ of ſuch a Progreſlion 


As let 4 be the firſt or leaſt Term, U thi 
laft or greateſt, and Z the fſumm of all thi 


Terms, then Z——U the ſumm of all the An. 


tecedents, and Z—4 the ſumm of all the 
Conſequents ; and ſince by- the preceding 


One Antecedent is to its Conſequent, as the 


ſumm of all the Antecedents, tothe ſumm 
of all the Conſequents; therefore as 4: b:: 
Z—U: Z—4, and therefore ( Prop. 1.) 
AZ—AA=b Z—bU, that is b UA 4 
—=bZ—AZ; and dividing both by b—4 


bU—AA 
u cs. c n— ——_— . 
the Quotes are —— — 


Whence ariſes this General Rule for find. 
ing the ſumm of a Geometrick Progreſſion 
divide the Produ& of the ſecond and laſt 
made leſs by the ſquare of the firſt ; by rhe 
ſecond Term mad: lefs by the firſt, the 
_ is the ſunm of che whiole Progreſ. 
10n. ; 


Hence 


(159) 
Hence 'tis alſo evident, that if the firſt 


and ſecond Terms are given, the Ratio is. 
ao given ; As ſuppoſe A the firſt Term, 


and B the ſecond — is the Ratio, that is, 


the Quantity of the Ratio. If only che 
firſt Term and Q :antity of the Ratio is 


given; then the ſecond Term is found by 


ultiplying the firſt Terms by the Quanzums 


of the Ratio. 
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SOLIDS: 
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PRACTICALLY: 
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for Mcaſuring their ſeveral Works. 
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THE | 
MEASURIN G 
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SUPERFIGIES 
AND 


SOLIDS: 


YULGARLY, DECIMALLY 
| AND 


PRACTICAL IINA 
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M 


Of Meaſuring. 


Eaſuring is the Art of finding the 
Content Or Quantum of any fort of 
Magnitude, from ſome given Di- 


mentions. 
M 2 Now 
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Now before I give you the Rules for 
Meaſuring, any fort of Figure, its neceſſary 
to. inform you that every Magnitude 15s mea. 
fared by ſome Magnitude that is Homogenial 
Or like to it, or th2t is of the ſame kind 
with it; As a Lire is mcaſured by a Line; 
as-- one, Lineal, Inch, Foot, Yard, Rod, &c, 
artd'a Sohid is meaſured by a'Solid, as oh 
Solid} ur Cubick, Inch, Foot, Yard, Rod, &c, 

So that when you know how many Li. 
neal. Inches,- Feer, &C. are Contained in q 
Line... Or ſquare Inches, Feet, &C. are Con- 
rained in a Surface. Or ſolid Inches, Fe, 
&C. are Contained in a Solid, then is the 
Content Or Qzanrum of either of theſe Map. 
nirades ſaid to be known. Other Dimes. 
ſions befides rheſe rhere are not in Natu 
for Length, Breadth 2nd Depth, include al 
Space or Capacity. | 

Herce 'tis evident, that every Magnitn 
muſt be meaſur'd by its Homogenial or like 
Mipgnitade.; that is, Longitude by Jin 
Inches, Feet, &c. Superficial Meaſure by 
ſquare Inches, Feet, &c. and Solid Mcaſur 
by /clid Taches, Feet, &c. Now the ſquir 
a::d folid Meaſure. is reduced from Mex 
ſures of Longitude ; that js, from a Table 
of Long Meaſure, may be made a Tabk 
borh of Superficial and Solid Meaſure, after 

the following Method. | { 
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bo 4 Table of” Long Meaſure. 
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s tell If you would know how many ſquare 
Mag WJ Quarters there are'in 2 ſquare Inch, *tis but 
men-W multiplying 4 by 4 : If you. would know 


ature Ml how many ſquare Quaziers there is in 4-. 


de lFfquare Foor, *tis but mnltiplying 48 by 48: 
KH: Again, If you would know howmany 
n.iMſolid Quarters is in a folid Foor, *Fis bur 
KEmultiplying 4 by 4, and thar produtt again 
Wy 4, it gives 64. the folid Quarters in one 
ſolid Inch. After this method may you 
Calculate a Table of iquare ard folid Mea- 
(quarFWſure. ns CES 27 5: 
Now b:caufe I fhall work moſt. of the 
following Examples, both by, Vulgar and 
Decimal Arichmetick, it will here be ne- 
, afteſecfary:ro Incert a Teble, ſhewing what De- 
. FKcimal part of a Foot any number'of Inches, 


M 3 Halves 


Fr = Rod | 


1 ee Sgt I 5 <-- 
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Halves and Quarters are to 4, places, rhat i 
(0 75555 Part of a Foor. 


The Decimal Table for In- 
ches Halves and Quarters. 
Decim. Inc. | Decim. 


9167 | 4 | 2333 
8333 1 
75 1 1667 
.6667 0833 
5833 0625 
5 | | 04.17 

«4167 .0208 | 
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By this Table you ſee that 9g Inches is x 
of a Foot, and 6 Inches is .5 of a Foot; | 
you would have the Decimal of 7 Inches; 
or the like, then you muſt rake the Nec 
mal 0 Ln, and alſo of + of an Ind 
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and add them both rogcther, O Is the roll 
the Decimal of 7 Inches +. 


thus the De- 7: 5 A 601 


net of ?. .2084, 
A - 3. 43125 


But for ſuch as would actually take thei 
Dimenſions Decimally, it will be necell; 


far choſe to provide themiclves with a tv 
(XU 


that it 


( 671 } 


foot Rule, on which let each foot be divi- 
ged into ro equal parts, and each of thoſe 
parts into 10 other equal parts, ſo is the 
whole Foot divided into 100 equal parts, 
and is call'd. by Artificers the. Line of Fogg 
Meaſure, being noted when put on the com- 
mon two foot Rules, by the Letters F. M. 
This Rule ſo: divided, is prepar'd to- take 


any Dimenſions in Feet and decimal parts of 


a Foot; and therefore I ſhall ſuppoſe the 
following Dimenſions to bz taken by ſuch 
a Rule that 1s in Feet and Decimal parts, as 
well as in Feet and Common Inches. 


[ORE 


How to find the Area of any 

' plain Superficies, both by 

Vulgar and Decimal A- 
rithmetick. 


PRKOQE. L 


Rhombus or Rhomboids. 
Rule. AMulciply their length by their true 


To Meaſure a true Square, long Square, 


breadth, the Prodatt is the Superficial Content. 
M 4 Ex. I. 
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( 168 ) 
Ex. T. Suppoſe the fide of a true Square. 
be '17 Foot 6 Inch, what's the Content jn 
; Jquare Feet. | We | 


Uglgarly. 
OS. | 
210 length, 
210 breadth, 
noun 
420 
44100 A.I. 
F. Þb 
x44) 44100 (306.36 A. 


900 


210I 6 


36 


Decimally. 
* F.: Þ. 


... . 
_ 396.25 A.F.P, 


SQ that the Area or Contenx of this Square, 
by the Vulgar way is 306 fquare Feet, and, 
36 {juare.Inches ;. which 36, becauſe £ of 
1.44, is. therefore + of a Foot, exattly a- 
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greeing with the Decimal Area, that being . 
+ of 


306 Foor, and .25 Inches, which isthe 
a Foot alſo, Ne NE LOCEE, 


N otes. 


Firſt, When Feet and Inches are given, 
they are reduced into Inches by Multiply- 
ing by 12, and taking in the odd Inches 
over and above the Feet ; if you would re- 
duce the Inches lower, that 5s into Halves, 
Quarters or half Quarters, Multiply by 2, 
4 or 8. This I thought neceſſary to pre- 
miſe, .becauſe in Queſtions, I ſhalt give the 
Dimenſions nor only in Feet and Inches, but 
alſo in Inches, Halves and Quarters, to fave 
the trouble of reducing them, when the 
Queſtjon. has- ſuch low Dimenſions given 
10 it, ' | | 
Secondly, Having Multiplied the Lewgth 

nd Breadth together in Inches, it gives the 
Gene in ſquare Inches; if the Leng 
and Breadth were given in Halves or Quar- 
ters of Inches, then the Product wilt be 
ſquare halves or quarters of Inches: An 

ſo whatever Name the Dimenſions are 
when you Multiply them rogether, of that 
{ame Name is the Product, whether ir be 


Feet, Yards, &c. 
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' Thirdly, Becauſe the Arca or Content gf 
Dimenſions are generally required in Fe, 
Yards, or ſome higher Denomination, you 
muſt divide the ſquare Quarters of Inche 
by 16, the Quote is ſquare Inches: If in 
{quare half Inches you muſt divide by 4 to 
bring them to ſquare Inches, and if you gj. 
vide ſquare Inches by 144, the Quote wil 
give ſquare Feet ; and if you divide ſquar 
Feet by 9, the Quore will give fſquar 
Yards ; underftand rhe like of reducing i 
to any other Denomination. 


Fourthly, Obſerve that A ſtands for Are 
F for Feet, I for Inches, P for parts of 1 
Foor, alſo Q for Quarters of Inches. 


Ex. IT. Suppoſe the length of a low 
Square be 25 Foot 9g Inches, or 309 Inchs 
and the breadth 13 Foot 3 Inches, or 15 
"rags what's che Content ia ſquare Is 
Ches. 


3091 


FVulgari) 
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Vulgarhy. 
309 length. 
159 TY 
2784 
1545 
399 _ 
49130 AI. 
F. 
ing i 244) 49131 (341: 15 A. 
593 
"7s 
of 1 | _ 


Joy — 
| 25 «75 
e In T2 Ip 
12875 
$I5O 
T7*53 
2575 


341-1875 A. F.P. 
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he. 


is & 


in Sq. Go 


Decimallj. 


A. in ſquare Q. 
4 (5265 A 
| 1: 
' 144) 5265 (36. 8r. 14. A. 


arters, what 


3 Inches £ or 265 Qu 


» oo» 


(172) 
uar- 
and 
the true breadth or 
84254 
84.25 
9% 
Br 
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or 465 4 
+ Foot, 
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Ches, + 
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Decimally, 
F. P. 

8. 52x 

| 4: 297 

852T 

' 76689 
17042 
3408 4, 


35.563611 A.F. P- | 


. Here (as alſo in ſome others of the fol- 
lowing Example ) obſerve thar the Vulgar 
and Decimal way do not exactly agree, the 
reaſon is becauſe the 6 Inches and +, as alſo 


the 3 Inches and 5 cannot be truly expreſt in 


Decimals, and therefore muſt needs make 
ſome little alteration in the ProduRt. 

. Ex. IV. - Suppoſe the length of a Rhom- 
boids be 17 Foot 3 Inches, or 207 Inches, 
and the true breadth or Line 8 Foot 
7 Inches,” or 91 Inches, what's the Con- 
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Pulgarly. 
l. 
207 length, 
91 breadth, 
| S.-S , 207 
244) 18837 (130.177A; 1863 
443 18837 A.1. 
a7 


Decimally. 
7 
17. 25 
7-58 
13800 
8625 
12075 
130.7550. A,PF.P. 
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The reaſon of Meaſuring any of the preced- 
ing Figures, is ſhown in the wſe of Theo. 7. 


More Examples. 


Suppoſe the fide of a ſquare be 18 
Foot, 1 1 Inches &, what's the Area. An/w. 
359 Foot, 64. —_ Inches &. 

Suppoſe the length of a Parallelogram or 
long Square be 24 Foot 5 Inches +, and its 
breadth 17 Foot x 3 Inches, what's the Area. 
Anſw. 437 Foot, 120 ſquare Inches, 12 
Quarters. 
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75 ) Ds 
Suppoſe the length of a Rhombus be 35 
near” © fackes 2, yo” its true breadth 18 
Foot, 4 Inches 5, what's its Area, Anſw. 
648 Foot, 124 ne Inches, 14. Quarters. 
Suppoſe the fide of a Rhomboides be 15 
Foot, and its breadth 5 Foot, what's the 
Area. Anſw. 133 Foot. 


PROP. IL. 


To Meaſure a Triangle. 
Rule. r. Multiply the whole Baſe by half 


the Perpendicular ; or the hole Perpendicular 
by half the Baſe, it gives you the Area , Or 
if you multiply the whole Baſe by the whole 
Perpendicular, and take half that Produ&, is 
gives you the Area. 

Ex. I. Suppoſe the 
Baſe of a Triangle be 
34 Foot 8 Inches, or 
416 Inches, and the 
Perpendicular A B rg 
Foot 10 Inches, or 
190 Inches, what's the 
Area. 
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(174) 
Pulgarly. 
I. 

207 length, 

__ 91 breadth, 

FP, £4 207 
244) 13837 (130.177 A. 1863 
188 37 A. 1. 


Decimalh, 
8 * 
17.25 
7.58 
13800 
8625 
12075 
130.7550. A,PF.P. 


The reaſen of Meaſuring any of the preced- 
ing Figures, is ſhown in the uſe of THEO. 7. 


More Examples. 


Suppoſe the ſide of a ſquare be 18 
Foot, 1 1 Inches 4, what's the Area. An/w. 
359 Foot, 64. ſquare Inches +. 

Suppoſe the frogrh of a Parallelogram or 
long Square be 24 Foot 5 Inches +, and its 
breadth 17 Foot x 3 Inches, what's the Area. 
Anſw. 437 Foot, 120 ſquare Inches, 12 
Quarters. 

Sup-. 


_.. -- 
Suppoſe the length of a Rhombus be 35 

foor” > Jochen 2, and its true breadth 18 

Foot, 4 Inches &, what's its Area, Anſw. 


648 Foot, 124. ſquare Inches, 14. Quarters. 
*uppoſe the ie of a Rhomboides be 19 


Foot, and its breadth 5 Foot, what's the 
Area. Anſw. 133 Foot. 


_— 


PROP. Il. 


To Meaſure a Triangle. 
Rule. x. Multiply the whole Baſe by half 


the Perpendicular ; or the whole Perpendicular 
by half the Baſe, it gives you the Area, Or 
if you multiply the whole Baſe by the whole 
Perpendicular, and take half that Produd, is 
gives you the Area. 

Ex. I. Suppoſe the 
Baſe of a Triangle be 
34 Foot 8 Inches, or 
416 Inches, and the. 
Perpendicular AB rg 
Foot 10 Inches, or 
190 Inches, what's the 
Area. 


(176) 


Pulgorly. 
Y 
416 Baſe. 
95 balf ha 
2080 
374+ _ 
39520 A, I. 
; | 5 2s 
x44). 39520 (274. 64. A. 


Decimally, 
F. P. 
34- 67 
7.91 
3467 


31203 
24269 .. 


274.2397 A. E. P. 


7 che Perpetdicular be not © given, it may 
be found having the three ſides, by my 
x2 cf the Second Book of Euclid. _ 

. The reaſon of meaſuring a Triangle by any of 
theſe Rides is ſhown in the uſe of Theo. 8. 


Rule. W 


m4 ey Fo... 


(177) = 
- Rule, 2. But in caſe you would find the 
Afea withoiit the Perpendicular, by having 
the three ſides, do thus ; Agd the three ſides 
together and halve the Sdmm, then (ubſfrat 
each fide from that balf Sum, and multiply this 
half Summ. by. each of the Remdindprs contini- 
ally, and the ſquare of this laſt Produt, is the 
rea of the Triangle. © 
Ex. 1I, Suppoſe the three” ſides of the 
riarigle are as in the annexed Figure in the 
largin, what's was 2-7: 
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PRO P. I. 


To Meafare a Trapenines. 


| "ale. "Divide ir into two "Triangles by 
a Dia DO, and drop Pexpe pendiculars there. 
ro, n/riply. the Op "Baſe by belf : 
Summ Fett or % + the Baſe by the kt v7 Summ 
of the —_— the Prodult ; is the Aria, 
Ex. I. Suppoſe 0” 


266 their Sumim 4 
133 balf Sum _ 
20% is the Baſe TE 
I. '$S 
——— - | 
"_— P. - L 
144) 26600 (18% I04. A. 


ln 1229 


ou — « ; | | 
Ll Lf 
46 C wy 
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Decimall, | 
F.Þ-: 

. 16.67 Baſe © FIT 

+ FI, 08, 11.08, boi Sum Ferp 


£3336 
16670 


| Y Wp- UN 
6; | bR7046 A. F; P. 


i Mes if two ſides of « Prapeziumy re 
_ el, 7 Few rogerhet, and halve Þ "l 
k 3 this. half multipl the neareſt di-, 
ftance betwixt ſe Ke F- > Rs pt # 
gives the Content. Or if. you-n «in 
the middle. berwixt thoſe | two parallel Fa, 
it, will be the ſame. 

, Ex. The Dimenſions of a Trapeziumn. 
whoſe oppoſite ſides are Parallel, are as.in 
the Margin, whar's the Content. 
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PROP. IV. 
To Meaſure aw Irregular Figur 


Rule. This andthe like Figures are pra- 
&ically meaſured by dividing it into Tri- 
anglcs or Trapeziums; which done, Mea- 
ſure each Triangle ſeverally, and add the ſeveral 
Contents together, ſo will the Summ be rhe Gore 
renee of the ſaid.. Fighre. | 

_ Exam, Suppoſe the. . 
Dimenfions of an Jr- | 
regular Figure: are as 
in cheMargin, what $ 
che BA :»..... 

Work according 
to the preceding Di- 
re&tion , and you 
thall find 23%. Foot 
6.Inches. | 

'The reaſen” bf Operation, borb 6 im this and. 
the fron Propoſition, is the ſame of that” 
with Meafwring the Triangit, Y —_ all 
reduced to Triangles. * 


»—w CD We, 


' Ex. Suppoſe 
Regular Poly- 


( 187. 


PROP. V. 


; To Meaſure @ Regular Polygon. 
Rule. Multiply the balf Summ of all the 


ſides, by the length of a Line drawn from the 
'Center bo the middle of any one ſide, the Pro- 


dutt gives the Area. 
the! fide of a 


gon be 85 Foot 
6 Inches, or 

1026 Inches. \ 
The Line AB - 
drawn from the 
Center to the 
middle of one 


hide 74 Eoot | 
9 Inches, or 897 Inches, whar's the Area. 
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The reaſon of oa fs any Regular Poly- 
gon is very evident, for Jo many ſides as there 
38 in @ Polygon, ſo many Triangles doth it cons 
tain, the Baſes of which are the Polygons ſides ; 
and therefore if we add all the fides (or Baſes 
' of the Triangles together) and multiply half 
the Summ by the Line drawn. from the Center 
10 the Circuenference, it gives the Area of the 
Polygon, that is, of all the Triangles at once... 


More Examples, 


' Suppoſe the ſide of a Regular Hexagon be 

Foot, and Line drawn frem the Center 
5 the —_ of any one; ſide 42: Foot, 
what's its Area. Anſw. 6048 Foot. —- 
. * Suppoſe the ſide of 2 Hepragon be 72, 
Faot, and Line drawn from the Center to' 
the middle of any ove fide 75 Foot, what's 


its Area. Anſw. 18900 Foot. 


' PROP. VI. 


To Meaſure a Circle. ;9 

Before I give you the Rule for Meaſuring” 
this Figure, it Will be neceſlary to ſhew how, 
'* when the Diameter is given, to find the Cir- 
cumference. & #ontra. N44  Pro- 
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+ Proportions. . 
: 3. F4r59 07 TI3: 355 ©: Diam, Cir, | 
* 0. 31331: : Circum. Diam, | 
: 0. 785407; Diam. Square. Area. 
: I. 27324:: Area. Diam. ſquar d. 
: 0. 70711 : Diam. Side (qu. mf. 
: 0. 88623 :: Diam. Side ſqu. equ. 
: 0: 97957 :i5 Cir. ſqu. Area, 


I 
y 
7: 
I 
r : 
7 
I 

Ry thoſe Proportior:s may ſeveral Queſti- 
ons relatingtto the Circle be'ſolv'd, and that 


only by Multiplication, Fot I have not given 
thoſe, common Proportions of 7 to 22. and 


the like, which requires both Mulciplica; | 
tion and Divifion, but have put them in 


ſuch terms, where the firit is always x or 
unity, by which means Lexc]ude the rrou- 
bleſom work 0: Diviton.  , - | 
. As Firſt, Diameter 86 given to find the 
Circum erencey multiply the:given Diame- 
ter by 3. 14159 and cut five Figures from 
the Product, it gives the 270. 17674 Cir- 
conference on = [as 
- And here nate, that it is at pleaſure to 
uſe' all the. Decimals, * for: 3: 14 will be 
near enough for any common uſe, bur if 
greater exactnieſs be required, you muſt uſe 
moze Decimal Places,  ... .. | 


[4 *} 


I gens: IT ON ON L640 
bo. # 


Secondly, 


o_ IRR 17 


{ 
d 1 
þ 


Secondly, Circumference 156 given to 
find the Diameter, multiply the given Cir- . 
<cunference dy ©; 31831 -ir gives the' 459, 
65636 Diameter, « /. oe BOOT 

- Thirdly, Diameter +24 given to find: tlig 
Area, ſquare the o_ Diameter, that is 
multiply it by itſelf, and char Produ& by 
7854 it ye 2.1904, ) the Circles Area, 

,Fourtbly, Axea (600) of a Circle given 
to find its Diameter. multiply ;the Area by 
1.27234 and extradt the ſquare Root of the 
Product, it gives (27.63) the Diameter, 
 Fifthly, Diameter given to find the fide of 
the ſquare inſcribed, Multiply the given Di- 
ameter by 70711, the Produd is the fide of 
the ſquare iſcrib'd, AT px. 
"Sixthly, Diameter given to. find. the ſide 
of the Square equal. Multiply the given 
Diameter by- .88623 , the Prodydt is; the 
fide-.of the Square. | . 
Seventhly, Circumference given to find 
the Area,  {quare the Circumference, and 
multiply the Produt by .o7957 it gives the 
Area, IE. | 

Note Theſe Tahular Numbers are raiſed 
and Calculated after the ſame manner as the 
Tables of Sincs Tangents, &C. 

Rule. Maltiply half the Circumference by 
_— the Diameter, it gives the Area of the 
Circle : + s a4 


Ex, 
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mw C#13 


"2, Bi Supp TL MES PEP] 


3 Foot 3 aches, or 396 Inches, what's 
he Area: in. - 


i: GI2.Ze 30 Clk.. .. 
y_ I5 balf Cir. 
' 1 _97:5 balf diam. 
753075 * 
214305 
i.7; | 
29 349: 49-525 A. T. P. 


F. I. 
144) 29849 (207. 41. A. 
: I 049 - __ L 
An 


Decimall. 


vB 


Deecimally. * * 
'" Fo 
116. 25 
' 1.3. 1 4 
6500 
I625 
43875 
51,0250 Cir. 
25.5125 balf Cir. 
__8125 half Dian, - 
I275625 
$10250 
255125 
2042000 
artgetts A.F.t A Y 


Here you, jf Tek we muſt uſe Decimals in 
this Caſe, yn when. we do it vulgarly, 
and therefore a Circle or its parts is eaſieſt 
and qu nt, yn all by Decimals. - 


More Bxanples. 


The Diarhetcr of a Circle is 54. Foot 2 
Inches, what's the Area. Anſw. 2304 Foos 
44 Inches. 

The Circumference of a Circle i is 97 Fas 
8 Inches, what” $ its Area. Hufw. 763 Fact 
91 Inches, 


1 _— ET. 
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PROP. VI. . 
; | To ates a Setter. 


Rule. Multiply owe. of irs Legs by balf the 
_ length of the Arch Line, (or = the Leg by 
the whole Arch) the'Produth is the Content. 


—I—y _ _ 
5-5 3 = 
E.. <& A. % Sas yy 


þ EY 


Exams. , Suppoſe the Leg of a Seor he 
18 Foot 6 Inches, or 222 Inches, and the 
Iength of the 'Arch'linie r3 Foot z Inches 
or r59 Inches, what's its Area. . -- | 


T55L 


WEIR! i Eos T9 
C——I—— Doo, _ V2 09 7 
—_ W—— ww we 


- 


Pulgarly. | 
[. 
1 222 Leg 
. Fir half Leg 
159 Arch * 
_ 999 
$55 . 
TT00 
17642 A.l. 


4 


| I OW 
144) 17649 (122.81. A. 
, i . 324 ng 
i 4 
dT -. 


De- 


(ns 7 


Decimally. 
ee F. EF 
: "+ us 
\ - 9. 25 
6625 
. 2650 
| 11925 4 
1225625 A.F.P. 
the —— 
SE -/. 15 $59 
he / / More Examples . 


"* F SON = Tb EN 
s, i 7he reaſon of Meaſuring - both. the whole . 
' Wlircle and Seftor, i5 ſhown in the caſe of Theo.. 
the 6rh, they-being made up: of an infwite 
wnber of Triangles. MO | 
The Leg of a Setor is 41 Foot 12 Inches, 
ad. the Arch 38 Foot 5: Inches, what's its 
Area. Anſw. 797 Foot 21 Inches. _.. -. 
[The Leg of a Sector is 205 Foot, and the 
Arch 23 Foot 9 Inches, what's the Con- 
tent. Anſw. 2444 Foot 54 Inches. EY 
f : Note. If-you would find the, Area of a 
&micircle, Quadrant, SeCtant, &c. or any, 
aher part of a Semicirdle, 'zis but finding 
be Area of the whole Circle, and then divi- 
np it by 2, 4, 6, GCC the Quote gives the 
drea of the part required. ; 


PROP. 


LCoS ym r= +3 + 52 
= cbs. 2 v nfiuerrnn te ance 4 f cya: 0 cy I Ie ah ts E 
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PROP. VIE 


To meaſure a Paralle Seqmen of a cul 


Rule. Firid the + 
Area of the greater 
Circle, as alſo the 
Area of the leſſer, 
Subſtraft the Area 
of the greater Cir- 4a 
cle from that of © 
the leſſer, ' the Re- 
mainder is the A- 


rea of = Seg- 


—_ fo : | 
of ab the Diameter of « 
—_ Circte be 57 foot, and cd thei 
amerer of the lefſer Circle 43 foot, wha'ilf 
the Area of the intercepted Annila ir 
Rin 

Work, a and 'you 1 ſhall find ol 999 Feer 
49 Inches. | T 


ww PE PIC SQ > = x. @&, oo». 
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To. meaſure the Segment of' #4 Circle cut 
off by a Chord line. 


: Rule. From the Segment make a SeRor, 
then the reaſon of meaſuring the Segment * 
of a Circle is evident.; For find the Arte 0 
the SeFor, and alſs the Area f the Triangle, 
then dedu& the Area of the Tri, ngle from the. © 
trea of the Seftor, the Remainder is the Ares -\ 
of the Segment. ED 

Ex. Suppoſe - . 21F 


the length of rn ERP 
'aSegment a.- k ib +. 
Arch aob be - , 26F £ \ 
zr Foot, and © 7 14Þ- *- 
the Chord ab : 7 
bs Foo, of + OMT. þ 
what's theA-" Yo = E 
rea, * - 

. \ 5 Ry 

4 we ©, PR VO « 0" 4 

232 : . ; 

dra &- 6 

_ Feet. 
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- id 


F. 


| 31: Arch 
wu 5 balf _ 
Ws | He tf Leg * } 1 4 
A 1395 
"Al 058 FEI "NF % 
Mind 2945 .@ Seftor,: 
ME 182 a Triangle 
1H,0h & | 32} _ CEE A 
if I i ; EE: 8 26 - beTih "= © 
ſh Dos NS: 
Nik >? 0 Oe.” + '*. ol 
| jj =: van” If 
Wh LE , oe A 
# 2182 a Triangle. Iþ 
$i e to 
f of \ 12316 
it —_— — — . 


> R O P. X.. | ene 
To » Meaſure an Oval or Elipfis. : ...+ 
'Def.' An Oval or Elpf s is @ Figure bound: 


- T—_ ESL = 
No Ae ceo ern 
Ss _—_ IE 


fon of @ Cone, by a Plain paſſing —_ both 


foes. 


' ed by one Curve Line, generated from the-Sef-" 


Rule. - 


Pr 


S888 > 
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Rule. Multiply the longel® Diameter by the 
ſhorteſt, and Exſtratt the Square Root of the 
Produft, it ' gives the, Diameter of a Circle, 
whoſe Area 2s equal to the Area of the Elipſis. 


"Ex. Suppdſe the longeſt or tranſverſe Di- 
aneter of an Elipfis be 26 Foot 8 Inches, 
and the ſhorteſt -or conjugare 14 Foot 3 In- 
ches; what's the Area or'Contenr. 
If | 

320 long.Diam. 

171 ſhort Diam. 

320 

2240 
: ) 54720 (233 Dit. Circle equel. 

43) 287 
\ 463) 1820 

L... +8 


0 In- 


4 _—— — x 


A WY Ox eh omg 4 > 
} 27 bo s P 
_— Cn agrogen - ab”. oat » 4 Ia wy - ax SO We 
> "= = == pov i; FS - ; 
I Ca ex. RR: © 


a. Fay ; we 


Foot x Inch, what's the Content. 4»fw. 
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As1 to 4785 fo & 5428 9 $9. of the Diam. 
/OF 


*-- -- 


equal to the Oval in I. | F 
| tha 

EF: E- Ls mt w, 

144) 41831 (295. 136. A. of the Eliphs Ip, 
7361 = UT 

856 bol 


More Examples. 


Suppoſe the longeſt Diameter of an Blip 
fis is 14.0 Foot, and the ſhorteſt Diamete 
87 Foot, what's the Area. Anſw. 9544 
Foot 109 Inches. | 

Suppoſe the longeſt Diameter of an Elip- 
fis be 86 Foot 2 Inches, and the ſhorteſt 59 


295 Foot 101 Inches. : 
3395 PROP. 


-. * © 
. A 
» \\ 


4 . 
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PROP. IX. 


|, Def. 4 Parabola is a Fipure bounded by 
wo Lines, one of -whith: is curve, the other 
fraight ; it is generated by cutting a Cong 
vith a plain Parallel to the fide thereof, as the 


Figure. 


hola. 
breadth of the 


Area, F. 
29 
45 


Ex. Suppoſe 


To Meaſure 2 Parabola. 


Rule. Multiply the 
lm by the line and 
that Produt again by 
Bl: Divide this 
Prodult by 3, the Quote 
is the Area of the Para- 


laſt EF 


_— 


the  " © 
Adjacent Parabola be 29g 


Foot, and. the Height 45 Foot, whar's the 


/ 


3) 2610 (870 P. A. 


2l 


O " The 
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The Demonſtration of the reaſon of Meaf 


ring the two laſt Figures, is founded 03 th 
Do&rine of the Conick Seftions ; where 'ti 
roved, that a mean Proportimal, betwixt th 


longeſt and ſrorteſt Diameter of an Elipfis, ih 


the Diameter of a Circle, whoſe Area is equl 

to that of the Elipfis ; and that the Parabyy 

is two thirds of its circumſcribing Paralkly 
ram. 


1 


And here. Note, that the beſt way for 


ractically taking the Dimenſions of any 
of the forementioned Figures, whether 
on the Ground, Walls or Ceilings, is either 
by a ten or twelve Foot Rod; or by aLine 
tretch't from Corner ro Corner ; -For Px. 
pendiculars, they are actually dropt & 
raiſed by a line applied to one ſide of : 
Square. 
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cena. 
”— 


T9 56 


MEASURING 
| 8 
SOLIDS 


PROP. X- 
. To Meaſure a Globe or Sphere. 


Rule, Firſt find the Circumference, which 
multiply by the Diameter, the Produtt is the 
Superficial Content ; this Superficial Content 
Multiplied by + of the Diamieter, the Produc 
i the Solid Content. * FRE 


Ex. Suppoſe ab 
the Diameter of 4 
here is 2 Foot 
6 Inches, whar's 
the folid Content. 


Q 3 Decimally. 


(198) 
Decimally. 
3-I4T. 
2.5 Diam. 
15705 


6282 
7- 78525 Cs 


157050 _ 

I9:53125- z 5 - Superficial Content. 
= +417 & of the Diam,i _ 
13741875 
1963125 

7852500 
$.18623125 Solid Content in F. ©}, 


Vulgarty. 
3-141 
Ps Diam. in I. 
94-230 Circum int. 
; 39 ; 
2826.5 900 A. of its ; Strfece. 


IWp—_—C _— w—_ ., 


I41 34-500 ofs) Solid Content of the Sphere in, 


I 728) 14134 (3 r 310 I. Content of the 


-ZIO if” 


. p 


| Man 
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More Examples. 


2 


Suppoſe the Diameter of a Sphere is 63 
Foot, what's the Solid Content. Anſwer 
1130924 Foot 1036 Inches. | 
Suppoſe the Diameter of a Sphere is 86 
Foot 6 Incnes, what's the Solid Content. 
Anſw. 338881 Foot 998 Inches. 

* Suppoſe the Circaumference of a Sphere is 
8 Foot 6 Inches, what's the Solid Content. 
Anſw. 12 Foot 765 Inches. £3 


Notes. 


The Content of any Solid heing found in 
Inches, Divided by 1728 the ſolid Inches in 
one Foot, it gives the Content in ſolid Feet, 
if the Inches that remain is half or a quar- 
ter of 1728, then its half or a quarter of 
a Solid Foor. _ 

Secondly, If the Circumference of a Sphere 
be given, then find the Diameter, as before 
has been Tanght. | 

- Thirdly. In the valgar way of Meaſu- 
ring this, and other of the following Solids, 
that in Multipling or Dividing we reject the 
Decimals, which ariſe by finding the Cir- 
Cumference or Diameter. * O4 The 
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The Reaſon of Multiplying the Circumfe.. 
rence by the Diameter, for finding the Superſ. 
cial Conzent, is becauſe the curve ſurface of 
the Circumſcribing Cylender is equal to the cury 
ſurface of the Sphere: And the reaſon of 
finding the ſolid Content,” is evident from 
Theo. 44. *. | OY 


'v- — 


PROP. XI. 
To Meaſure a $ pherod. 


Def. A Spheroid is a ſolid Oval, genera- 
zed by the motion of an Elipſis, upon its Tran- 
verſa or longeſt Diameter, being in ſhape like 
@ Pumpkin, as the Figure A BCD. For Mea- 
ſuring of which this is the Io f 

Rule, By the Circumference and Diaine- 
cer find the Area of the lefler Circle ; this 
Area Multiply by-+ of the longeſt Diame- 
rer, the Product is the Solid Content. 


Exam, Snppoſe 
the ſhorteſt D1ame- 
rer of a: Spheroid 
be 6 Foot 7 Inches, 
and the: longeſt 9 
Foot ' 9 Inches, JW 
what's the Content, + "Þ 


Vulgarlz 


4 


b 
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Palgarly. | 
\,SeTqT. 
79 I. \ 
23269 
21987 
248.139 Circwm, 
124.069 valf Circutn. 
395 half Diam. 
620345 | 
1116621 
372207 
4900-7255 A. I. 
78 twothirdiof the long Dian, 
392058040 
343950785 
382256. :390 Content 4 i 1. 


F. 
1728) 382256 (224, z68 Solid Contents of 


3665 "2665 Sn the lot 
"2096 
36 


—  — 


& 
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Decimally. 
6.583 
[3-141 
6583 
26332 
6583 
19749__ 
20677203 Circum. 
10338601 balf Cir. 
3291 
I03386or 


93047409 
20677202 


31015803 
34924335891 
——. 
170121679455. 
204146015346 . 
221.1581832915 Solid Cont. in F,P. 


Another Example, 


a_ the longeſt Diameter of a Sphe- 
roid be 24 Foot, and the ſhorteſt Diameter 
18 Foot, what's the Solid Content. Anſw: 
4071 Fand+s. 

The reaſon of Meaſuring this Figare depends 
upon the — of Palſyins, of Coney 
Sections. | 

To 
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PROP. XIL 


To Meaſure all ſorts of Priſms, as 
' Parallelepipedons, Cubes,” Cylen- 
ders, GC, 2 


Under this Figure ( as before intimated} 

is comprehended the Cube,  Parallelepipe- 
don, Cylender, and all other Solids, that 
are as big at one end as the other ; For 
Meaſuring which this is the - 

Rule. Find the Area of the Baſe, whether 
it be Triangle, Square, Circle, or whatever 
elſe; this Area mnltiply by the length or height 
of the Priſm, and the Product gives you the 
ſolid Content. — 

Ex. 1. Suppoſe the 
| breadth of a Parallele- 
pipedon L be 3 Foot 
9 Inches, its thickneſs 
2 Foot 3 Inches, and _ © 
irs length 18 Foot 6 Inches, what's the 
Solid Content. E279 
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Pulgarh. 
45 breadth in 1. 
7 Phicweſs in l. 
315 
* 20 
I215 
222 lengthin l. 
2430! 
24309 | 
2420 © 
1723) 269730 (r56F. 1621. Solid Cong 
120530 | 


x62 


———— 


EEO 


275 
2.25 


1875 


I56.09375 
ho ———_—_—_ o——_————_—_ 


The 
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- The Cube is alſo Meaſured by this Rule; 
and therefore, fince its length, breadth and 
thickneſs are equal, *ris. but Cubeing of its 
fide; That 3s, Multiplying one fide three 
times into it ſelf, the Produdt is the ſolid 
Content. Sh SES : Ep 
. Exam. II. Suppoſe the fide of a Cube be 
7 Foor, what's the folfd Content. 


$[aw m 


$ 


343 F. Solid Content. 


$ 


| 


Exam. III. Suppoſe the Diameter of the, 
Baſe of a Cylender be 6 Foot 9 Inches, and 
the Perpendicular height 12 Foot 23 Inches, 
What's the ſolid Content. 
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Pulgarly. 
3.14 
831 Dium. in; 
314T 
25128 _ 
254-421 21 Circus: 
127.210 half Cir. 


| 1 


———— 


127210 
1017680 
F0304-010 
5152.005 Area of the Baſe. 
157 height in]. 
36064035 
20608020 
5152005 _ RS: 
757344735 Comtont in 1. 


e728) 757344 (438 F. 4801. Solid Content 
\ 6614. of the Cylender. 


14304 
480 


Drcimaly. 


BY » 
oy þ. 
_ oadroay,_ ) 
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3180261 


35.8309406 
$2.28. 


1791547030 
716618812 
716618812 
358309406 | 
438.929022350 Solid Cont. in F.P. 


: Exam. IV. Suppoſe the fide of an Equi- 
lateral, or a triangular Priſm be 2 F. 6 and 
its length or height 23 F. 9 1. What's the 
ſolid Content. 


RT I. 
mn” 


Vulgarly. 


"y" oh » a 6 hs s = _ _ -" oo" pa —  — =" 
SH iESh ESSE cat : = _—_— AEIHBO 
4 2M $ CL: FIT > 
Fg Eh "PH" 7 "* ” 295 © P IS» +> In - 


1 
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q 
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ch $10B65 (64F. 00S Solid Content. 
7185. | | 
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Vulgarly. 
—_— 
30 the 4 ſides in 
= Summ in 1.. 
45 half Sunin 
oY | 
675 
5 
3375 
675 
IO125 
=. 
50625 
TOI2S | Y 
) 151875 ( 389 Root. 
68)6x8 285 beight I. 
769) 7475 (1945 
$54 311% 
10865 Cont, L 


Bet 


- "a= 


fl 


| 
: 
[ 


. ( 209/) _ 
ap | 


Ho 3 fdeci- 


4 eh 
3:75 balf Sams. 


6. 


—— 


act a2 FI gen ens 


oro rites > 


I.25 - 4 
_ f'. 
1875 0 
750 $4 


46875 | 4 
MO | 
234375 
«. 937509 
46875 - 
; 5859375 
. -+.0,25 
29296875 
_ 11718750 
5859375 __ 
7.3242 1875 (4. 7063 Area of Buſi 
47) 33%. 23:25 
5406). 34118 I35315 
54123) 178275 189441 
| ' 15906 81189 
$4126 
64270624 270625 Solid Cont: _— 
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More Examples. 


Suppoſe 'the breadph <vf a Parallelepipe- 
don is 22 F. 61. and fhe thickneſs 14 F. 
3 1. and the h&&&$t" 32F. 91. what's the 
ſolid Contents? Anfw. 10500 F. 810T. 

Suppoſe the Diameter : of a Cylender is 
46 F. 71. and the Peapendicular height, 
12.4 F. 5 1. What's the ſolid Content. 4, 
212005 F. 1079 I. a” | 

Suppoſe the fide of aCube is 16 F. 9]. 
what's the folidContent, jw. 4699F. 729] 

Suppoſe the fide of an-Equilateral Trian- 
gular P:iſm is 3 F. rot; and the length 
37 F. what's the Solid *Coftent. Anſwer 
235 F. 6241. 7 SEG. ch ks | 
' MAfrer ihe ſame mannitr «the Content of al 
. Polygenous Priſms found ;* that is, ſuch whoſi 
Baſes contain 5, 6, 7 or 8 ſides. | 


bes, 


P-R*O P. XIE. | 
To Meaſtere-a'C, one or Pyramid. 


Rule. of = 'the Area of the Baſs, 
whether it be ;Triangular, Quadrangular o 
Circular, whith tiff 1s the Baſe of the Cone ; 
then multiply this Area by 5 of the Perpendict- 

lar height, the Produt# is the (clid-Content. 
Ex. 


(2- 


_- C2002). 


Ex. 1. Suppoſe the ſide 
of a ſquare Pyramid be 2 
Faot 6 Inches, and the Per-. 
pendicular height -24 ' Foot 
9 Inches, what- is the oli 
Content. b 


uh 


I Side of the Square in. . 
"900 Area uf the Baſe. 
99 < of the height in 1. 
8100 EE 
8100- | $t.E 
89100 Solid Content in ]. 


1728) 89100 (51 F. 972 I. Solid Cont. 


2700" 
* 2992 
- + OIL; 
'*.. Decimal... 
25 


51.5625 F, P. Solid Content. 
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Exam. 1. Suppoſe the Di- 
ameter of a Cone be 4 Foot 
6 Inches, and the Perpendicu- 
lar height 18 Foot y Inches, 
whar's the ſolid Content. 
3-1414 
54 Inches Diameter 
125656 
157070 | 
169.6356 Cir. 1. 
84-82- : 
ROE: 4 


59374 
1 
2290.14 A. of the baſe inl. 
OO. 77 LI '£ of 'the beight 
16 03098 : 
1603098 F. L 
1728)171634078 (99.688. Sol.Cont. 


16240 
688 


v 233') 
Decimally. 


; 3-14 
45. 


15.901 200 
6.25 
79506000 
31802400 _ 
95 497200 
99.3825 A.F.P. 


, Note. If you would find the Area of the 
Curve Surface of a Cone, 'tis done by multi- 
plying the whole Circumference by balf the 
ſtant height, or half the Circumference by the 
whole ſlant height, the Produt gives the ſelid 
Contet:t. Me 

For Example. Suppoſe, as in the preced- 
ing Cone, the Circamference be 4166 In- 
ches, and the flant height 18 Foot 9g Inches, 
What's the Area of the Curve Surface. 

| iS x66 
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166 Circumference in I. 
83. half Circumference. 
225 ſlant height in K 


415 
166 
166 © 


18675 A. inl. 
"> oft:r 4 
144) 18675, (129. 99. A. 
7 
9 


More | Examples. 


Suppoſe the longeſt ſide of the baſe of an 
oblong! Pyramid be 4.2 Foot 9 Inches, and 
the thortelt fide thereof 16 Foot . 4 Inches, 
and the Perpendicular height 63 Foot 3 In- 
ches, © what the "Solid .Conrent, Anſwer 
ba7rEFoot Hh 545 8 14, 

Suppoſe the Diameter of the baſe of a 
Cone be 36 Foot 6 Inches, andthe Perpen- 
dicular height 48 Foot 9 Inches, what's the 


folid Content.  Anſw.'1 708L Foot. 


Þ--.q-- 


. SUP- 


TT... - 


1 YA 

Suppoſe the Clrcomference of rhe a of 
e be 78 Foot, andthe. «ang 

6 Fqor, What's the Area of the Cane 

my ar Cone. Anſw. 3744 Foot, x 


a———— 


\ w_ — 


> 
Lt. 


T YL 
Pp R O P. JV. 
To Meaſure the Fruftrum of a Pyra- 
i midor Cape. 


Def. The Frufrum of 4 a Prromid or Cont, 
is only the remgining. paz} when the Top is cat 
off, ſuch are the Figures Aye Y in the fole 
lowing Examples. 

Rule. Find the Area of birk Baſes, then 
multiply the one by the other,” and extratt the 
ſquare Root of the Produtt 5 "Tiis ſquare Root 
Va to the Area of bath. Baſes, the Sum 24)- 
tiply by'S of the Perpendigular height, the Pro- 
aut? i is the Selig Canter. 

' Exam. 1. Suppoſethe fide of the greater 
Baſe of the Fruſtrum of a true Square Pyra- 
mid -be 3 Foot 4 Inches,. or 42" Inches, the 
tide of the leſſer Baſe 2-Foot 3 Inches, or 27 
Inches, and the Perpendicular height 6 Foot 
9 Inches: or 8.1 Ing64; , what's the Sol1d 
Content. | , "wy 


_— — ry ſy" Ps "Cs 
RET. 22> vue ger; 
—_ 


br EPS oe reg Coreg OE - 


© 4p eh ts as age 
= 7 * 4% AC, 
= == I» A. => <> <0 
bY © Lotta ode. - 


——— 


LCs AX = ZR EZELSS 
Fs. 
=" > 


779 A. teſſer baſe. 


Vulgarh. 
a ſide greater. 
3, | 

16 168 


1764 A. greater baſe. 
729 A. leſſer Baſe. 
15876 
3528 : 
12348 
1285956 A. of bath baſe. 
) 1285956. (01134 | i 
27) 28 * 1764 A. great baſe. 


223) 759 729 A. leſs boſe.” 
TT” 3627 - 
2264) 9056 3 of the height. 
TOO el The bn 7 Hh 
7254. 


9792 97929 Solid Content in I. 
mt 1 97929 (56F. 24611, Solid Cone 


Wen T1529 


- (17) 
35 2.25 X Ac; T7 8. 
FBS -. ct 
I75 IT25 
105 45909 
12.25 450 
5.0625 
I2.25 
253125 
101250 
TOI2ZSO 
50625 
62015625 


2 62015625 (73p8p y 
21485 23 0s =" WP 

1565) 11756 7 5.0625 T 
15745) 787 78725 25. 5.1875 


— 


1259375 
503750 

503759_ 

56.671875 EF. P. Sol. Cont. 
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Exam. II. Suppoſe the _ E 
Diameter - of the greater ER 
Baſe of a Cone be 19 In-- F=3 


| 


Wii 


ches, and of the leſſer baſe _ - 
14 Inches, and perpendi- - » . 
cular height 48 Inches, 
whar's the ſolid Content... - 


Þ - P. | 
283.52 A. of the greater. baſe. = 
153-93 A. of the leſſer baſt'- 

43642.2336 Produtt of both baſes. 
208.9 Sq. \ of the Produtt of both baſes, 


283.52 | 
153-93 | 


646.35 5, | 
___16 a third of the height. 


1034160 : | re: 


1728) 10341 (5F. 17011. Solid Cont... ihe 
TW: 144] ED 


And here note that not only in this, butin Fral 
ſeveral of the preceding and following Exam. ſ;; - 
ples, we have rejeCted part or all the decimal ſ ;. 
... places, when we come to multiply or divide 

them by other Numbers; for which reaſon 
ſeveral of the Area's zre not exaCt, tho' near J. 
enough for common Buſineſs, ” Fat? 


= , 


(219) 
For the Reaſon of the Rule given for Mea- 
Wir'ez theſe Fruſtrum. See Oughtrea' s Clavis. 
fengt, Oc. 
plate 3 is afother method for Meaſuring 
: kind of Figures, wnich is done by 
pipplcaring the Fruſtrum ; that is, by ad- 
Hiir g another perfect Cone or Pyramid ro ir, 
nd fo make the Fruſtrum a perfet Cone 


Jor Pyramid it fel. 
For Example,, Let the Figute abf ne be 
the Fruſtrum of a Cone. 
Now it 1s evi- | ns 
ent, - char if by 7, 


Prop, 14 I find the 
lid Content of 
he whole Cone, 
thd alſo the Con- 
Fttnz-of the added 
Cone enf, and 
then ſubſtra& the 
Area of the leſſer 
Cone | from the 
Area of the greater, = 
the Remainder is ==. - 
the Axea of the | , chad 


Forums abfne. 


I 

| The method of Com pleating che Fr uſtrum 
© is thus. | 

| As 4c the half difference of the Diame- 
© ters to c e the height of the Fruſtium, ſo is 


cr che half Diameter of the leſſer Baſe ro 
og 


| 


NN 


WIT 


| Ll 
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r » the height of the whole Cone, byf-- 
Theo. 18. © ; '' © 
Having thus obtained the height of tieff 

whole Cone, deduct the height of the Fn. 
trum therefrom, and the Remainder is the: 
height of the lictle Cone that muſt be added ſ/ 

GT HG= .Tc 


This Proportion will hold good fill - 
fquare Pyramids, if inſtead of the half dif. 
ference of the Diameters, you uſe the hulffhy piec 
difference of the ſides. © tbe 

| Ru 


More Examples. _ Jadin 


"lie 
There is the Fruſtrum of a Pyramjſ a 


j 
{o 


whoſe two Bafes are Oblongs, the greatF'7. 
Bafe has its: longeſt fide 2x Foot 6 Inches... 
the ſhort ſide 54 Foot 4-Inches ; the lene 
Baſe has irs long fide 9 Foot 6 Inches, andfj: 
its ſhorreft ſide 6 Foot 4. Inches, and the 
Perpendicalar height is 35 Foot, whar's the 

| ſalid Content. Anſw. 6054 F. | 


_ © Fhere is the Fruſtrum of a Cone, the Dj 
ameter of: the greater Baſe is r6 Foot, th} -._ 
Diameter of the Ik{kr is x 4 Foot, and thef;.- 
Perpendicular height 24 Foot, whar's the 
Solid Coment. Anſw. 4248 F. bay 


PROP 16 
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PROP. XV. 
To Meaſure the _—_ of a Sphere. 


Def The Segment of 4 Sphere or Globe, is 
7 þ Piece cut off like the ſlice of an Apple, ſuch 
u the Figure abcd. - 

Rule. Multiply the treble beight of the 
ment, which is Cd by the ſquare of on the 
Radius adordb of the Segments Baſe, ad- 

ling $0 the Produtt the Cube of the Segments 
whe: The Summ multiplied by .5235 wil 
J* wee the Solid Content of the Segment. 

res. Whar's the ſolid Content of che 
Yd -_ whoſe height c 4 is"3 Foot, and 
x4 j1 Kameter ab 12 Foot. 


== Lb X 


A 


p 
J 
p 
4 

þ 
” 4* 's 

: 

W9 

p 
p 

« 


| 
, 
þ 
H 
z 
i | 
f 
| 


DZCEREs Þ. 4 2: .. _ 
Abo » wy > > I Sb - Ca. TG —_ ——_ Ly a; ; £2 2 Aa _—m— « = = wa : wo” ER 
FEA nk? 2a 5d 3 : Neſt - — —_—— + . as oy” 74 - - a" Mga 
> Da : Ment dt HET, at$p4. + _— p . — —_ " 
PDE: & : O_o i ITR=e+-<——at ne onaes--ehary - ha - — =. A 0% : £1 "TY 
3 2 i m = £7 = "EW a$- - —— - 
S *z £5 "= = » - = 
Wy Pai Wi AIRs + A EL rs 


(222) 
oo Radias, 


"767 bal 
= 2 Inch, Yigyse : 


"27 Cube of. the geigh ; 
. $58 6 
$235 "uno; -- 6 
"= SSIF5 EY "40 
: 2053 + 
; Oz 
BJSS 
183 3: 7665 F. Slide PRE 


. - * w# + 4 
F. o ” 6 Whol; 
Rn OI oe. LEA Ee ar = 4 = 
dS: IT — EY = bs we "IT 
——— T4 = = A 45 24 - p- 
IS YI es * 
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wy - - wa__ 


_ T— SEX 
—_ 


ENS CELTIC —_ hy 
I A F as 


Xx in alite Area of its Curve 5 url 1 
chen- Multiply "the Circamference of i 
Baſc : by the-Altitude-'of the. Segtnent ;/1 
Reaſon of which is, becauſe the curves 

of the Circumſcribing Cy/ender is equal zo 
exrve Surface of the Septbene. | 


== 


Another, Example 


Suppoſe the height of a cedcne of 
Sphere be 24. Inches, -and the Raditts of i 
- Bafe 68 Inches, what's its ſolid Conte 
AHnſw. 105 F. 841. 
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PROP. XVI - 


To Meaſure the middleFruſtrum 

of a Spheroid, in wich form 

are moſt of our Common Beer 
*and Ale Casks: | 


2 Rule. Find out the Area's of the two Circles 
-»Þ belonging to the Dium. at head &Bung,aud then 
off add to © of the leſſer Area + of rhe preater 
on dre , the Summ multiply by the, length of the 
1 Cock, the Product is the Content in -Cubick In- 
'Y ches ; which if you divide by 282 gives the 
7 Content in Ale Gallons, or by 231 give the 
0 1 Content of the ſaid Cack tm Wine Gallons, 
Exam. ,Suppoſe e b the head Diameter 
of a Cask be 24 Inches, « 5 the. Bung Dia- 
meter 34 Inches, and its length c d 48 In- 
ches, how many -Atc Gallons doth ir con- 


; mo. "A 
4 WE 2; 

tc \ 

0 x 


Palgarl. 
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3. 1415 
; 34 Diam. at Bung. 


225660 


ns 
x06.8110 
$3-4955 alf. Cir. 
: 17 balf Diam. 


3738385 
$34055_- 
907.8935 8935 A. of the Gir. as Zug 


605.2623 23 tivo thirds. 


x415 
E 24 Diari a head. | 


325660 
62830 + 


75- 75-3960. o. Cir. 


37-698 half Cir. 
> FA: 12: half Diam. X 
451-376 A. of the Cir. 4t bead: 


259 259-458 One third, 


T1 MIMI Sp 
Don, hangs Cw PRs O- 


/ 


—— 
/ 
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W111 
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1 


_&{t 225) 
605.6262 two thirds. 
150.458 one third. 
756.0342 

| 48 length. 
60486736 

ang. 
_36292.0416 Content inCube Inches: 


282) 36292 (128 Ale Gallons. 
y 809 
2452 
96 


PROP. XVIL 


. To Mealure a Ship, that is, to find her 
Tunnage. | 


' Ruke. Multiply the breadth of the _ 
? 


that is, the length of the Midſhip Beam by t 


balf breadth, and that Produtt again by the 


| {ength of the Keel it gives her ſolidity in Cubick 
[ Feet ; then divide this laſt Produ#t by 94, the 
Quere will give you the Tunnage of the Ship. 


Q. Es. 


( 226 ) 
Exam, Suppoſe a Ships Keel as ab ig 


84 Foot, and the breadth or length of the * 
Beam c 4 26 Foot, what's her Content. 1 
} 
a 
5 
26 breadth. 7 
13 half breadth. 
_84. length of the Kee!. A 
I 352 | W, 
2s far 
94) 28392 (302 Tins. = IC 
© jo. put 
int 
= abc 


out 

Others have this Rule for Meaſuring a Þþ «n: 

Ship. ſu 

1 

Meaſure the length of theKeel, MidſhipBeanl f 

and Depth v'Y the Held, Feſe three number f 
Multi 


is 


6 


ean 
her 
dti- 


US97}F - 
Multiply one by the other ; Divide the Pro- 
dat by 95, and the Quote will gioe the true. 


Burthen of any Merchants Ship : For Men of 


War divide by 100, becauſe in them there is 
an Allowance made for Ordnance, Maſts and 


PROP. XVII. 


To find the Content -of any Irregular 
Solid, whether Lead, Iron, Stone; 
Wood, &Cc. | | ' 

Rule. To effect this , take a convenient 


Veſſel, aud pour into the [aid Veſſel ſo much 
Water as will cover the Body you would Mea- 


ſure, then make a mark on the ſide of the 


Veſſel at the *ſurface of the Water 5 which den? 
pur the Bod; whoſe ſolid Content is required) 
into the Water, and it will cauſe it to riſe up 
above rhe marke; then take {o much water 
out of the Veſſel as is raiſed above the mark, 
and put the ſame into an hollow Cube or other 
9 Ueſſel, which you ought to have in rea- 
uineſs for ſuch a purpoſe ;. the ſolid Centent 
of this Water in the Cube, is the ſolid Content 
of the Body required. 

Q: 2 | Some 
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Some uſeful Proportions for Meaſs wr 
ring of Solids. £ 9 


As 1: 0.016887: : Periph. Cab'd: Solid. Sph, fl ;ra, 
As x: 1.90986: : Solid. Sph. to Cube Dian, ;- 
As 1: 0.523599 :: the ſquare of the conju. ſqu 
gate Diameter of a Spheroid , multiplied Dj; 
into the tranverſe or long Diameter to the ,;2 
ſolid Content of the Spheroid. = 

As 1 : 0.785399 :: the ſquare of the Dj. Cy] 
ameter of the Baſe of a Cylender, multiplÞ tg 
ed into its length, to the ſolidiry of the Cy fqu 
lender ; Or fo is the ſquare ef the Diamete 
of the baſe of a Cone, multiplied by 5 
the Axis, to the ſolid Content of the Cone. 

Theſe Proportions are fram'd after the 
ſame manner as thoſe in page 184, and 
their ule to the ſame purpoſe; an Inſtanc 
of which I ſhall here inſerr. 

Fir, Diameter 2 of a Sphere given, t 


| find the ſolid Content. Multiply the Cub | 


of the given Diameter by .523599, it givs 
rejefting the Decimals 7238 the foli 
Content of the Sphere. 

Secondly, Circumference of a Sphere 1 
given, to find the Solid Content. Multipl 
the Cube of the given Circumference bj 
016887, it gives 42 the ſolid Content. 

Third 


q 


£2 -$& — = = 


C 


] 


(229) 

Thirdly, The Solidity of a Sphere 126 gi- 
ven co find its Diameter, Multiply the given 
Glidity 126 by 1.9086, the Product gives 
1240.4836 the Cube of the Diameter, the 
Cube Reor of which is 132.25, the Diame- 
of the Sphere required, 22 

Fourthly, Conjugate Diameter 4.1, and 


tranverſe Diameter 7.2 of a Spheroid given, 


to find the ſolid Content. Multiply the 
ſquare of the Conjugate by the Tranverſe 
Diameter, and thar Product again by 
523599, it gives 63 the ſolid Content. 

Fiftrhly, The Baſe of the Diameter of a 
Cylender- is 12, and the height 18 given, 
to find the ſolid Content. Multiply the 
fquare of the Diameter of the Rafe by the 
Height, and the Produtt again by .785 399, 
the Produtt 2035 is the ſolid Content. 

Sixrhly, If the Diameter of the Baſe and 
Height of a Cone are as inthe preceding 
Caſe of the Cylender, then the folid Con- 
tent of the Cone is 678 neor. 
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DIRECTIONS 
FOR THE 


MEASURING 


Moſt Sorts of 


Artificers WORKS. 


if [* HE Principal Works that are gene. 
rally Meaſur'd, are Maſons, Carpen- 
ters, Bricklayers, Plaiſterers, Joiners, Gla- 
ziers, Painters and Paviers, ſeveral of which 
give thcir Contents by different Meaſures ; 
that is, fome in Rods, others in Squares, 
others in Yards and ſome in Feer, both 
Square and Running &leature. | 
By Rurning Meafurc is meant length 
wichour Breadch ; that 3s, 10 many Foorx 
long is ſo many Foot Running or Line Mea- 
{uUre. | | 
Now when we take the Dimenſions of 
any kind of Work, we do it by Feet ; that 
zs, We ſay {0 many Fect and Inches by to 
"IT | | | mary 


( 231 ) 

many Feet and Inches, and from ſuch Di- 
menſions we caſt up the Content in ſquare 
Feet and Inches, after which we reduce it 
ro ſquare Rods, Yards, &c. according to 
the Meaſure the Work'is meaſured by, 
The Method uſcd in ſetting down the 
Dimenſions as we take them, and then caſt= 
ing them up, is as follows. 


Dimenſions, 
yo 
24. 10. 


Oo 
© 

eO I. 6 ; | 
9 IF 


I —— 


The meaning of it is this, that 24 Foot 
10 Inches is to be Multiplied by 8 Foot 9 In- 
ches; And 3 Foot 5 Inches and 6 Parts, is 
to be multiplied by 2 Foot 8 In. and 9g Parts. 

The Mcthod of caſting them up is thus, 
firſt multiply 24 Foor by 8 Foor, ut gives 
192 Foot; then 10 Inches by 8 Foot gives 
8 Inches, which divide by 12 1t 'gives 
6 Foot 8 Inches ;. ſet this under 192 Foot. 
And here nore-that the go Inches are not 
ſquare Inches, bur fach picces that are an 
Inch broad and one Foot long, as 1s very 
evident from a little confideration : Then 
multiply the 2.4 Foot by 9 Inches, it gives 
216 Inches, which divided by 12 gives 18 

Q 4 / Foor 


Ent ks 


=—— I I. 


TY 


—_— 


wr 47 << = 


—  —— 
"CE FPS —— 


Rs —— = 


M8 I III ae, ev 
——— _— Ee PIE 


ns. a 
Cr 


SEAL ape eee 4 


em - wy 
% IEF 


: HelBSdAfest E977 
== 


=# S A 
i ee car ned es 


- —_ Dy 2% ay—_ 


g ty. = —F 


> - renee ” >. 
- {EV RIIE-AX i C -- 
- - b bo 
2 ADE FEE: Cotes, I); oo 
t i Find: ID Sei, FED - 
oe Ce ls — Seer ee aero rea —_ = 
Sz. $4 4 + —_— 5; 
_ 


= £ 
_" 400% 2657: nd = 
To Cs ot a ria Er On IG —_ mg Ive: 
4 


TOUS "Yr Rn euty LOH» 


Wgeee Iuo0y 
».A * 


IR, 98 


= HE 


\ EST : 77 Wu, =? Soma ©” AR 
FR ine nts IE ro Ze TERS IB 55 Ayr F< _ 


a= ES. oo Eo Hes > 


Joe OY 


I 


Ton 


SPV: 


| 


( 232 ) 

Foot, this you- muſt ſet under the former 
6 Foot 8 Inches: Laſtly, Multiply To In. 
ches by 9 Inches, rhe Produt is go 
parts, which divided by 12 gives 7 Inches 
6 Parts; ſet this. down alſo under the for: 
mer in its proper Column. ' Having thus 
caſt up theſe Dimenſions, and ſer down the 
Content right againſt ir, according to the 
preceding Direttion, add up each Row, 
and ſet gown alt above iz, carrying the 
Twelves to the next Row, Juſt as you doin 
the Addition of Pence till you come to the 
laſt Row, which mult be added up all as In- 
tegers. | | 

 Aﬀerr this manner is the Dimenſions of all 
kinds of work both ſer ddwn,g'nd caſt up: 


i 


Sce the Example following> 


Dimenſicns. 
of I. 


24. 10. 
__ 


192; 
6: 8 
18: © 
Þ 4. 
- 217: 03: 05 


By this you ſee that the Product of 24 
Foor: 19 Inches by 8 Foot 9 Inches, is 217 
HEE Lp IT PE DE WE | Foot 


- 


- 
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Foot 43 Inches 6 Parts, this is ſet down a- 


gainſt its Dimenſions thus PF. I; F. 1.P, 


proceding after this man- wi ” c 217.3.6 
ner with the reſt, ſetting down the proper 
Products againſt” their reſpe&tive Dimen- 
fons; which being done, we caſt up all 
the Products into one total Summ of Feet, 
and by DiviGon turn it into ſquare Rods, 
Yards, &*c. | 
If you rake your Dimenſions nearer than 
Inches, as in ſome ſort of Choice Work 
( particularly Glazing) you do, thar is to 
Halves and Quarters, then you muſt for a 
quarter of an Inch ſer down 3 parts, and 
for half an Inch 6 Parts, and for 2 of an 
Inch 9 Parts, for we count 12 parts in an 
Inch, as well'as 12 Inches in a Foot ; after 
which caſt up the Dimenſions, as in the 


following Example. 
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Bur that you may not miſtake the nature 
of the Produdt in multiplying ſeveral Di- 


menſjons together, I thalf give you this ge- - 


neral Rule. 


 Feer multiplied by Eeet gives Feet, 
Feet by Inches gives Inches. 
Feet by Parts gives Parts. 

Inches by Inches gives Parts. 
Inches by Parts gives Seconds. 
Parts by Parts gives Thirds. 


Note, In caſting up your Dimenſions a, 


ſome contraCtive ways may be uſed ; For 
Inſtance, in the firſt of the preceding Ex- 
amples, inſtead of multiplying the 24. Feet 
by 9, and dividing by 12, take but 2 6 
24 and ir performs the bufincſs : Alſo if 
you are to multiply ary number of” Feer by 
6 Inches, rake half the ſaid Fect, and 'tis 
the ſame thing as if you had multiplied by 
G and divided by 12, In like manner to 


multiply any number of Feet by 3 Inches,, 
"tis bur taking + of the Feer, and 1s the 


fame thing as if you had multiplied by 3 
and divided by 12. , 

And note, that if in any fort of Work 
there be two Dimenſions alike, then is fuch 


Dimenſions not fer. twice over, but thus, 


+ | "I 
6 LWICC. 
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| Having premiſed theſe general Notions, 
I ſhall now paſs to the particalar Methods 
and Cuſtoms uſed by Artificers, for Meaſu- 
ring each of their Works. 


>= 


Inſtruftions for Meaſuring 
of Brick-Work. 


F a Brick Wall be one Rod ſquare and a 
Brick and half thick, then is ſuch a 
piece of Brick work a Rod of Brick work ; 
but if a piece of Wall be a Rod ſquare, and 
more or leſs then one Brick and £ thick, 
then is the faid piece of Wall accordingly 
more or leſs than. one Rod of Brick work ; 
And therefore if a Brick Wall be thicker or 
thinner than one Brick and +, it muſt be 
reduced to that thickneſs ; For in a piece of 
\ Brick work one Rod ſquare and three 
Bricks thick, there is two Rods of Brick 
work, by reaſon 'tis double the thickneſs it 
ſhould be; which work of ReduCtion 
makes the meaſuring of Brick work more 
troubleſom than any other fort of Work. 
And here note, that by r B. & is meant 
a Brick in length and another in breadth, 
that is 9 Inches, 'and 4 Inches and &, which 
with a joint of Mortar makes 14. Inches, 
the lengrh of one Brick and &. - 
NS 40 Ta 
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This Work is generally meaſur'd by the 
Rod, zhat is, 'tis commonly brought into 
ſquare Rod, which contains 272 Foot +4, Or 
2:72 Foot 35 Inches, and is produced by 
Mylciplying 16 Foot 4 by 16 Foot +. 

Now when you come to Meaſure the 
Walls of a Building, ſome are thicker, o- 
thers thinner than one Brick and £&,* which 
ſeveral thickncſlcs muſt all be brought to the 
"common thickneſs of one Brick and half, 
this. | 

Take the Dimenſions as they come in 
order, whether they be thicker or thinner, 
and fer them down according to the follow- 
ing Method, with the thickneſs over each 
Dimenfion, then caſt up the Content of - 
each Dimenſion in ſquare Feet and Inches, 
after which reduce it to half a Brick thick ; 
thus if the Dimenſion is half a Brick thick, 
ſer ir down as the Product gives it ; if it be 
1 Brick thick, multiply the Product of your 
Dimenſions by 2; If the Product be one 
Brick and half malrciply it by 3 ; if it be 2 
Bricks thick multiply the Produtt by 4, &c. 

This done, ſumm up all the Dimenſions, 
it give the total Summ in ſquare Feer of 
half a Brick thick, which total divide by 3 
will give the Content in Feet of 1 Brick 
and'+ work ; then if you divide the Con- 
rent by 272, omitting the 36 odd Inches, 
the Quote will give you the Content in 
{3uare Rod of Brick and halt Work. 

EB. 
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ak F. Lv. , uw 
8. 2 3) 1737 (579 Foot 0 
6. n, FOLEY / Biol 
3B. 272) 589 (2 Rod 45 Foot. Cont. 
I. +? 132.2.8. 45 of the ſaid Dim. 
2.01 
3 B+ The odd 11 Inches and 2 


Parts we reje& when we 


I7. 9 
- 8. ?$1035-5-0 Divide by 3. 


1707.L 1.2 


Some Meaſurers caſt up their Dimenſions 
thus, they multiply their Dimenſions toge- 
ther, and ſet the Content of each Dimen- 
fion againſt it in irs proper thickneſs ; that is 
without reducing it to & Brick work: Then 
they take our all the Contents of the ſame 
thickneſs and add them together ; After 
which reduce them 'to + Bricks, and then 
to Brick and £, which done, add them and 
the Brick and £ work all together ; the 
Summ divide by 272, the Quote is Rods of 
Brick work in the whole ar Brick — 

thick 


wv onn> haul 


54,0 
D Ix 
4 Cont 


LS” aps g 
== 2 * 


DO OR = 


CS oe E => 


;A 
, 1 
p | 
+ 
$2 4 
4 4 
”"$ 
'T 
* 
EE 
bf 
fl 
*(* "Wi 
Fa. 14 
i 34 3} 
oF, * F* 
"27 - 
Fi io 
F- 4. # 
j w 1! 
©: 33 
tas 
l _ * 
4) 
6 j 
, 4.41 
1% } 
al 13%; 
b 
&-4i » "1 ;! 
' } 
Md” 
3E5 Ht 
i * 
rp 
TAE: , 
-- 1-23 
we 4. 
wh 2 4 | 
on 
{ x 
+418 
CT. +5 | 4 
? 
1 
£7 237% 
Ty Ps, 
4 
y > $4120 
4% 4 
N Þ 
- FH I 
33} ; 
$ WY 
i'&K ! 
4 i f 
M5 1 Þ4 
T45 FIT 
F 
$ 
* 4 . 
'# j 
'E; 
82S i 
R ( us 
'TH 
4, v 
FUND 2 
Br 
: 
50% I 
4 , 
Wall ® jj! 
4+"$ "ny 
. I x 
oy F *t 
+ 4 
4 x 
JS 
iy 
it ; 
SLE £4 
« F 
"23 4 
f 
$4 4 
W341 
TY-15 
- x 
Ld 1 
F ; 
i ® 20 
. + 1,} 
ty 31/94 
Bury 
is 
[4 
4 
} 
21 
f- 
4 
F 
gt 
Wt 
h 
ig 
* 
j 


< m_ _— i x od o 2 - 
— i oo A 7  "n- * bs -2 #2 
- _ - - - 


_ EEE 


SF 


——_— E "Us 
LA Ee. nee gt -— 


XZ h = == _ 


ow EF . 
C 
OT > _——_ 


SIS > * TI IEEE non IE A CI oC ED I TS _ -- IE, 


——_ Dl wm —— = == <—_— >= "Y = ISS 
n _ - ——d -- w 


(238) 


beſt, vhar uſe in Practice. 


Notes. 


Firſt, In Brick woork we ſeldom take the 
Dimenſions nearer than Inches; that 3s, we 
do not meaſure to Halves. or Quarters, un- 
leſs in very fine Work. 


Secondly, *Tis evident that 272 Foot + is 
a ſquare Rod; bur in dividing for Rod, we--1 


omit the Quarter, and divide by 2572 only, 
the Quarter being neglected ro make the 


Diviton more eatie, and alfo ſor the parts 


of Inches not ſet down when you look the 
Dimenſions. 


Thirdly, Sometimes Walls have Water 


Tables, which are two Inches thicker than 
the forementioned thickneſſes ; In ſuch caſe 
meaſure rhe Wall at the ſame thickneſs 'ris 
above the Water Table ; and inſtead of ſet- 
ing down the Dimenſions of two Inch 
work, ſer down bur half one of the Di- 
menſions. i 

For Example, Suppoſe the Dimenſions of 


a Water Table or piece of two Inch Work 


be wt - then halve one of the Dimenſions, 


and it will be a Dimenſion of 4 Inch Work, 
| that 


thick ; which of theſe two ways you like 


(239) 
that is, of Work half a Brick thick, and 
: will ſtand thus, E B. 
| 18, 6 
6G. I 


Fourthly, In Meaſuring of Chimneys do 
thus; If the Chimney ſtand alone, that 3s, 
not leaning againſt, or being in a Wall, 
egirt it about below the Mantle, or meaſure 
the Back and one Jaum and double it, and 
take that for the length, and the height of 
the Room for the breadth ; theſe two Di- 
menſions multiplied rogerher, gives you the 
Content in the ſame thickneſs the Jaums 
are. | | 

But if the Chimney ſtand againſt the 


Wall of the Houſe which was meaſured be- 


fore, then you muſt girt it round to the 
Wall, and multiply thar into the height of 
the Room, the Product gives the Content, 
And here take notice that no deduction is 
made for the Vacancy betwixt the Hearth 
and the Mantle-tree, becauſe of the wieths 

and thickning of the next Hearth above. 
Fifthly, For the Chimney Shafts, you 
muſt girt them round in the ſmalleſt part 
for the breadth, and take their height for 
the length ; theſe two multiplied together 
gives a Content in the ſame thickneſs as 
their breadth ; for they are always meaſu- 
red as if they were one ſolid piece of Brick 
work, in conſideration of the Pargeting 
| and 
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and Scaffolding, which is required to bring 
them up. | | 

Sixthly, In the meaſuring of Brick Arches 
we take the breadth of the Arch, and half 
the breadth and add them together, for the 
true breadth or meaſure of the Curve of 
the Arch, this multiply'd by the length gives 
the Content in the thickneſs of the Arch; 
If there be ſeveral Arches together, ſome 
Allowance muſt be made to the Workman, 
for the Vacuities or Spandrels, which are | 
commonly fill'd up. 
 Seventhly, Note that all kind of Orna- 
mental Work, as Architrave , Frieze 
Cornice, Arches over Doors and Windows, 
Rubb'd Returns, Ruſtick Quoines and 
Mouldings, are generally meaſur'd by the 
Foot running Meaſure. 
 Eightly, Peers, Necks, Pilaſters, and 
fuch like work, is valued at fo much a 
PICCe. | | | 4 
Ninthly, Tyleing is meaſur'd at ſo much 
the ſquare, zhat is, 10 Foot every way, Or. 
roo ſquare Feet; only Hyps, Valleys and 
Water-Courſes, are meaſured by the Foo 
running Meaſure. 

Laftly, Paving with Brick is commonly 
done by the Square Yard. 
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IofiruBtioris for Meaſuring of Car- 


 penters Work, _ 


Flooring, Roohng, Partitioning and' Ciek 
Joyſts' are! -1eafured by* the Square, which 
Square c0.2rains 100 '{q; Feer ; Or it-is-ſuch 
&piece of Work as is juſt ro Foor long and 
ro Foot broad'; and- in Bills of Meaſure- 
ment 4s- generally Rated at {o' much the 


Square, © v0 x 


, ol ">. . 


} Windows are uſually ſer down-' at {6 


much a Light,” or ſomuch a picce. 


' Door Cafes at {9 much a piece, either 


within or withour Doors. 


Mantletre and Tarfets ac fo much a piece. . 


| Rayling, Paleing, Lintoling, Guttering, 
Cornice and Window Board, at {0 much the 
Foot running Meaſure.--. - | 


Stairs ar, 10' much the Step, or. ſo much a 


hftraftions fir Meaſuring of Glu- 


ziers Work, 


:The readieſt way of Meaſoring Glaziers 
work is with a ſliding Rule, by which the - 
« "- Di= 
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© + Dimenſions are taken very exa@, even tg || | 


z of an Inch; they commonly agree for 
theiy Work by the .Foor; whether , the 
Glaſs be old or new, Squares or Quarries, 
And here note, That if in meaſuring 4 
Window, there be more Lights than one of 
the ſame bigneſs ; *as ſuppole-you- were to 
meafure an eight Light Window, and each 
of the upper Pains:- were. 3 Foot 2 Inche 
high, /and. 2 Foot 1. Inch broad,:-and the 
tower Pains were 8 Foot 6 Inches high, and 
4 Foot; 8 Inches: brozd , then- you nee 
make:bur two Dimenſions of theſe 8 Pain 
of Glaſs, by ſetting them down .as fol 
lawek. 5:71 41: no hen' 
EF. I, 


+: 15 4times., 

8: 62. > 

<4 g & 4 times. 
. . Sarſh Windows ateGlazed by the Square; 
that xs, we tell how many Squares there ix 
in all the Lights, and then reckon what 
they come to, either, at ſo much the Score 
or ſo/ much the Dozen. TV REI 
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 htuitios fv. Meaſaring * por, 


Pazmting Plaiftermg and Paving 


Work. 
| > hag Painters, Plaiſterers and Paviers 


Works are generally agreed for by the 
Yard ; and therefore having caſt up your 


. Dimenſions, bring their whole Summ into |. 


Yards, by dividing the Feet by g. _ 

Now in taking the Dimenhons of Joyn- 
ers or Painters work, ſuch as -Polleion and 
Bead work, you thuſt by a Line girt the. 
Bends and Hollows;. and fo bring it down 


' fo the botrom; after which meaſure the' 


length of your Line by your Ruley ſertitg 
down this lengthi:for one cf. your Dimen- 
fions, ther meaſure the length of rhe former 
height, and ſer down that for afetond Di-: 
menſion. Ge POE pot 2 
- Note that: Window-Shuts 3&d Doors are 
meaſured work and half, becaufs they are 
wotk'd on both fides 7 et : 
_ The.Paintihg of; Windows wecgenerally 
agrecd for at fo: much the Light, ant Cafe-- 
ments at fo muck d'/piece. © : 
- Plaiſtering. is-alſo meaſur'd by the fquare 


| Yard, and when a Sorftimier. of: Girder hes 


below the Cielingitis commonly dedutted, 
where the rn linds Materials: TY 
on The 


(244) 
The Meaſurmg of Maſons Wark, 


Mefons Work; whether it be ſuperficial 


or ſolid, is mcafored by the Foot ; if you 
meature the Workmanſhip only of Store 
Steps, then you muſt meafure beth ends of 
the Step. as'well as 1s length. - 


Of Dedufhons Ti general. 


Fr, 1eaBrick work, you are to deduct 


for all Doors, Windaws, and other Vacan- 
cies that are meaſurcd-in. | ito 

alt Carpenters work, particularly Floor- 
ing, you muſt make deduCtions tor the 
Well-hole for the Stairs, alſo for the Chim- 
ney Hearths, and the like. 


made for. all Daors and Windows that 'are 


In Roofing we make no deduRtions for: 


Window Shafts or Sky Lights, becauſe rity 


are more trouble to the Wo: man, thinche: 


Stuff is worth that would cover rhcin. - 

In Plaifterers work, where if;e Workman 
finds Materials , - ther: uccuttion .1s tobe 
made for all-Vacaircics which 'are not Plai- 
ſtered and: yet are meaſared in, + 
1n 


Alſo in Partitioning, deduCtion muſt be 
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In flruftions for Meaſuring, Digging 
of Cellars, Vaults, Draines, 


or the like. © | 


Digzing is generally agreed for by fo 
——— ſolid <A : ard there- 
fore, for finding the quantity of this kind of 
work three - Dimenſions muſt be taken, 
which are ſer down; and caſt up as fol- 
loweth, . 

| | FL 
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y. Fx" SOR. 
27) 1096 (39, 23, 7., $Wid Content. 


— > od. 
23 


+ tho 


and after dle'o method are all ſolid Dimen- | 


fions caſt up. 

And here Note, that a Sqfi Yard of Farth, 
is accounted one Load. 

Having thus given yqu 2 particular AC- 
count -of meaſuring moft ſorrs of Works, 
I ſhall in the next place 'give a ſhort Speci- 
men of drawing out a. ill of _—_— 
ment, 


[L 


at 


| 
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Bricklayers Work doe. for A. B. cat 
his Houſe in CD. by E. F. 


Brick work, reduc'd to Brick 
and half, .at 5 7; the Rod. ': 


For 17 Square 75: Foot of B 


For 50 Rod 68 Foot of | 
Bo OF 


plain Tyleing at the.Square, 35:10: 09 
at 2]. the Square. ' FE 
For 250 Foot of Rub'd Ws — 
turn, at 3s. ang o ih 37:10:00 
For 75 Foar of ſtrait A 

at 2 s. the Foot.” c 7:10: 00 
For 36 Foot of Jack Arch, 2 LR 

at 2 5. 3 d. the Foot. 4: 0T : 00 


For 1679 Foot of Paveing 
with 10 Inch Tyle, at 74% 48 : 19: 05 


the Foot. 


- The Sum. 384: f5* os 


Meaſured, Fully 27, oo 266. of! DOT 
By, me H. I. ; pps L oh 


After this manne, _ ing, what: is ro 
be changed, -are Bills of Meaſurement;for all 
Aher, foxr of Works formed and Varded:, 


R 4 Dire 


("1 


Direftions for Meaſuring Board and 


imber , 


| Board and Plank is commonly Meafuted 


by rhe Foot-fquare:; «and therefore for find: 
ing the Content of anyipiece .of Board, on- 
ly two Dimenſions:are requiſite co be raken, 
which are fer down and caſt up-as in the 
preceding Examples has been taught. ... . .. 
ah Dimenſions. FE < 2. 
24-8 ; 
F 6 II $47. 3: 4 


F . I{a piece of Board or Plank be broader. 


at one end than the other, add both ends 
rogerher, and take half, ghar Summ, or. elſe 
Meaſure it in the middle for: the... true 
breadrh, and Multiply it by the length. for 


the'Conrent.' > | 
-:- Bur ſuppoſe a piece of Board: or Plank be 


3 Inches broad,” and' you would know how 
much. in lengrh will make a Foot ſquare. 


_ Then 


” 6 »x 
3 - «50 


$-.4;4 1 » , 4 - "A 


copD ee wry 
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Then becauſe a ſquare Foot contains r 44 
{quare Inches; therefore if 1 divide 14, by 
. 3, the Quote 48 is the Inches in length; 
which of that breadch will make a Foot 
- ſquare. Ya 3 
.. Hence if you divide 144 by any given 
breadth, you: get the length that will make 
| one Foot ſquare to that breadth, the reaſon 
of which is: cvident ; for*if you Multiply 
the Divifor and Quote, that is.the kngth 
and breadth, che: Product will make 144, 
the ſquare Inches in a ſquare Foot, -- 
- Andiafter this manner is the Table upon 
the common two Foot - Rules made, call'd 


the Table. of Board Meafure, which ſhows. 


. ppon any breadth how mych in length will 
make a Foot ſquare: + _ 
es 


| A Table of board Meaſure. 
DA SEL Inch. 
2 4[3] 2 [2] 1 | t | Foot, 
ſ_oloſo[o[48[o[85| 5 | ch. 


By this Table it appears that if a piece of 
Board. be x .Inch broad , twill ts Iz 
Foot in length to make a Foot ſquare; If 
2 Inches broad, ' 6 Foot in length-will make 
a Foot ſquare; If 8 Inches broad, r Foot 
6 Inches will make a Foot ſquare, 
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Zo Meafure Board by Gunter's Line. 


Exam.-1. Suppoſe a piece of Plank be | 


by 


x96 Inches long and 22 Inches. broad, 
Whar's the Content.  .: | ; Sr 

Excend the Compaſles from 1 to 196 the 
length, the ſame Extent laid the ſame' way, 


will reach from 22. the breadth 'to'4312, 


the Content- in —_—_ Inches: ft 


Bur if you will have rhe Content in'Feer, 
then extend the Compaſſes from 1 4.4, to-1 96; 
che fame Extent laid the ſame 'way, | will 
reach from 22 to:33 Foot near, whichis 
the Content of the Plank. m0 Þ 4 inn n 

If the Dimenſions be given in Feet an 
Inches, make an allowance for the odd In- 
ches in parts of a Foot, by taking fo many 
Feet and a half, or'ſo many! Feet and a 
qu oe; 1 ---} i: | 

Exam."z. Suppoſe a piece.of Board be 


x6 Foot 4 Inches long, and -2 Foot $3Inches 


thercin. | 7 oe AY iT 4 
Excend the Compaſſes from .1 to 2 Foot 4 
the breadth, the fame Extent will end 


broad, How many ſquare Feet is contained 


from x6 Foot + to 37-Foot +the Coment | 
Tn m F | | }rV4 -} 


NEAL. *- | Lk | fb 100: 
Exam. 3. A picce of Board 72 faches 
broad, and 34 Foot long, How many ſquare 
Fect is Contained therein. Be- 
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| Becauſe the Breadth is given in Inches, 
and rhe: Length in Feet, extend the 'Com- 
paſſes from 12 to 17 the Breadth, the ſame 
Extent laid the ſame way, will reach from 
34 Foot the length, to 48 Foot 5 the ſuper- 
kcial Content. Eg 
-' Exam. 4. Suppoſe a piece of Board be 
xo Inches broad, how much in length will 
make a Foor ſquare. - - 
' Inthis caſe you muſt extend your Com- 
aſſes from 10 the breadth to 12, the ſame 
Extent being laid the ſame way, will reach 
from '12 to 14. Inches +, the length thar 
Will make one Foot ſguare. 


\ 


The Meaſuring of Timber. 


Timber is meaſured by the Foot ſolid 
Meaſure ; and therefore for Meaſuring-of 
fquar'd Timber rhree Dimenſions muſt be 
taken, that is, Length, Breadth and Depth, 
by which Dimenſions the Content in ſolid 
Feer of any piege of Timber may eafily be 
jound. -:: | | 
* And here note, That whether Timber be 
round or ſquare, if it be.bur as big atone 
end as it is. at the other, it may eaſily and 
exaRly be meaſured ; but if it be bigger ac 
one end than the other, then whether it be 


round or ſquare, there is trouble in Meaſa- 


ring it exatly by Aruhmetick. 
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Now before I proceed any farther, it will 
be neceſlaty to ſhew yu ſome Errors that 
are frequently -commitred in Meaſuring 


Errors in Timber Meaſure. 


Firſt, When a piece of Timber is not 
truly ſquare, bur broader than *'tis thick, 
*tis common with many Artificers in ſuch 4 
cafe to add the breadth and thiekneſs roge- 
ther, and take half the Summ for the true 


fide of the Square, Which is apparently 


falſe. 

For Suppoſe a piece of Timber be x 3 In- 
ches broad ' and 3 Inches thick, then ſay 
they, the true fide is 8 Inches, for *ris 
half of x3 and 3 added rogether, which is 
manifeſtly falſe, for 8 rimcs $ is 64, and 3 
rimes:r; is bur 39; fo that by this method 
the Area of the baſc is 25 Inches mare than 


the truch, which Error multiplied by che. 


tength will Encreaſe it conſiderably ; fo that 
Timber Meaſur'd this way makes it more 
than really it is. "OP 

There is alfo 2 ſecond Error, which is 
more frequent than the former, commit- 
red in the. Meaſuring round Tuuber, and 
thar is this. | 


They 


oY er 
. They take + of the Girt of a piece of 
round Timber for the fide of a Youre equal 
to ſuch a Girt. which-that *ris falſe is very 
apparent. | py 
Let the Girt of a piece of Timher be 70 


Inches, Whar's the fide of a Square ,cqual - 


thereto: Anſwer this way 17 Inches 4, Bur 
in truth is very near 20: Inches; for the 
ſquare Root of the Arca of a Cizde, whole 
Circumference is 70 Inches. is 19 Inches 
—, Now 20 times 20 is 400, ard 17. 


by 17 < gives 306 $, which muitiflicd by . 


the Length, will give a Content mch' icfs 
than the rruth ; ſo thar Timber mcaſur'd this 
way, makes it much [fs than-it ſhould be. 
There is yet a third Error, in meaſuring 
both round ard ſhuare Timber, thar js big- 
gcr at one crd than the other, and that is 
girting it in the Middle, which Cuſtom 
aifo very Erroncuus, as We ſhall examin wn 
the following Example. ARS 
| Suppoſe a picce' of Timber be 25Inches. 
ſquare ar the greater eng, and 18 Inches 
{quarc ar the. Ie{ſzr end; and 36 Foot long, 
Whar's the ſolid Content. 
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| By the Common or Falſe Way. 


26 ſide great end. 
18 a8 K de little end. 


44 Sumns of the des 


22 balf ſum or fide meaſur FF in the mid 


2 


44 
44 


484, A. of the mean Square. 
4.32 length in 1. 


968 
1452 
1936 


zogos88 Solid. in Inches. 


canals 


—— 


By 
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By the True way. 
26 18 
26 Hi 18 


| — | — 


' x56 144 


b : 18 


| —— 


676 A. = baſe. 324 A. birth boſe. 


INE A. little baſe. 
doo 
2363, 

2028" 

—— Root. 


)z19024 (458 
— 67 A. Sint Boſe 
86) 590 590 324 A. 'ttle Baſe. 


| 518) 74 7414. 1468 


oF] 


m—— 144 4 chied of the length. 


5872 


5872 
1468 


211392 True ſolid Content! L | 
209088 Falſe ſolid Content inl. 
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 ., Hence you ſee rhe common: method gives 
a Content too little, and rhercfore if ic hap- 
ens tO unite With the former of the two. 
preceding Examples, then ir is not fo great, 
for that heivg 100 much and this 100 little, 

do in ſome mcaſure matigatre the Error. 

But in Cafe the Picce be round, and you 
girt it in the middle; a double Error meets; 
and makes theContent conſiderably leſs than. 
it ſhould be ;. for the ſame, Error bappens- 
in girting a round Tree in the middle, as 
in meaſuring the fide of a ſquare Tree in 
the middle. | | 


o 


Having thus given you an account .of 


cheſe Errors, I ſhall in the next place pro-: 
| poſe ſome Examples, and then :give you a: 
Method that will.in great meaſure remedy : 
the two laſt of the preceding Errors, and 
therefore ſerve very well for piaftice. . 


Exam.. x.. Suppoſe a piece of Timber is 


2 Faot 3 Inches fquare, and 2o Foot long, 
Whar's its Content. 


'5:0 : 9 
20 length. 


Ws corm 3 


201.: 3:0 the ſolid Content. 


| my Exam. 


IDE 
Exam. 2, Suppoſe a piece of Tiniber, 
be 1 Foot. 2 Inches. thick, 3 Foot 4 Inches 
broad, and 1x Foot 6 Inches long, What's 
the Content. | | 
f:2 thickneſs. 
3:4 breadth. 


Rs or nnenny 


3:6 
4:8 


3:10:8 
12:6: o length. 
46:8 

I: 11: 4 


47:7:4 Solid Content. 


Next for Tapering Timber, whether ir be 
ſquare or round, inſtead of raking its Di- 
menfion in the Middle, Meaſure or Girt ir 
at. ſomething more: than + of the length 
from the greater end, and inſtead of. raking 


+ of the Girt for the {ide of che ſquare e-. 


qual, rake + of it; Theſe ways though not 
exaCtly true, yet will in great Meaſare cor- 
re& the former, and ſerve very well for or- 
dinary Buſinefs, or where great cxaCtneſs 
is not required. 
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Exam. 3. Suppoſe a piece of Timber, 
at £ from the greater end Meaſures r Foot 
Inches ſquare, and ſuppoſe it be 23 Foot 
ng, What's the Content | 


F.1. = 
_— 


% 
ern 


tb. 8 
5 
2.1 
'a,O.1 
23 length. 


46. 1. 11 Solid Content. 


LE ———————_— 


Exam. 4. Suppoſe the Gitt of a Taper- 
ing Tree, at + from the greater end, be 
63 Inches, and its lergth 25 Foot, What's 
the Content. 

Here inſtead of taking one Quarter of 
63, which is 15 and 2I take 5, which js 
18 Inches, or x Foot 6 Inches. 


Feet 


mak 
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F.1. 
1.6 
1.6 


| BRA rs 


pg 


1.6 
kl 
25+ length. 


rp 
6.3 


56. 3 Sdlid Content. 


CE aa 


one way, and 4 


make a Foot folid. 


much in length will make a Foot ſolid. 


Exam. 5. A piece of Timber is 16 Inches 
Inches the. other, How 


16 | 64) 1728, (27 I. 
4 a — 

_ 448 

64.- Inches. "Wi 


$0 that 2 Foot 3 Inches in len gth will 


From 


AE ERS coma er EE EEE ones i ne EE EE, _ dt oe ——_ —_ TOTES. 2 -————_ - - 
4 a as as” CR JT — ——— - > _ —_ wan nn < p__— "non - _ - 


= — — — mg emma _=_ - 


( 260 ) 


From this Example *cis evident, when a 


picce of Timber is either ſquare'or thicker 


one way than the other, How much in 
length will make a Foot ſolid : For if you 


multiply the fide of the ſquare by it ſelf 


or the thickneſs and breadth rogether, and 
by this Product Divide 1728 the ſolid In- 
ches in one ſolid Foot, __ will give 
you the length that will make one folid 
Foot. 


the breadth multiplied into the thicknels is 


. the Diviſor, and that multiplied by the 


Quote, which is the lengrh, will make 
1728, the Inches in one ſolid Foot. 

And thus is the Table upon the common 
two Foot Rules made, call'd the Table of 
Timber Meaſure, which ſhows how much 
in length of any exact Square piece will 
make a Foot ſolid. | 


bi 


A Table of Timber Meaſure. 


(n.Sg/ rn 2[3j4 57 |3i9 fro} 
Fer. |14436|n6[9[5 [422 af 
Is. P.|'o | of: olo[g944+ ajr144 39 £1554 

The 


The reaſon of which is very plain ; for | 
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The uſe of this Table is thus, If a piece 
_ of Timber be 3 Inches ſquare, it ſhews you 
chat 16 Foot in length will make a Foor 
ſolid ; If it be 7 Inches, then you will find 
that 2 Foot 11 Inches and 5+ of an Inch in 
length, will make a Foot ſolid. 


To Meaſure Timber by Gunter's 


Line. 


Exam. Tr. Suppoſe a piece of Timber is 
-10 Inches ſquare, and 24 Foot long, What's 
the Content in Feer. 

The Extent upon the Line of Numbers 
from 12 to 10 the Inches ſquare, being 
twice repeated the ſame way from 24 Foot 
' the length, gives 16 Foot 2 prope the Con- 

rent. 

Exam. 2. A piece of Timber is 8 In- 
ches one way, 13 Inches the other, and 19 
Foot long, Whar's the Content. | 
+ Reduce the piece to a ſquare thus, Take 
the Middle berwixt 8 and 13 it gives 10 In- 
Cches + near, for the ſide of the Square. 

Then the Extent from 12 Inches to 10 In- 
ches £, being twice repeated the ſame way 
from 19 the tength, will reach to 13 Foot + 
near, the Content required. 


S 3 Orc 


(26%) _ 

Or thus, without bringing it to 2 ſquare, 
The Extent from 12 to 8 Inches the Depth, 
laid the ſame way from 1; the breadth, will 
reach tro 8 2 a fourth Number : Then the 


Extent from 8 & to 12, ſhall reach the ſame 


way from 19 the length to 13 Foot +, the 
fame Content as before. | 
Exam. 4. Suppoſe the- Girt of a piece 


of Timber be 56 Inches and 27 Foot long, 


Whar's the Content. 

Having taken + of 56 the Girt, which is 
16-Inches. for the ſide. of the ſquare equal, 
proceed as inthe firſt Example; that &, ex- 
rend the Compaſks from 12 ro 16, this be- 


ing twice repeated from 27 the length, will 


reach to 48 Foot the Content. | 
Exam. 4. Suppoſe the fide of a ſquare 


piece of Timber be 6 Inches ſquare, How. 


much in length will make a Foot ſolid. 

The Extent from the {ide of the ſquare to 
12 Inches, laid twice the ſame way from 1, 
ſhall reach to the Feer and parts of a Foor,. 
that in length will make a Foot ſolid, in our 
Example 'twill reach to juſt 4 Foor. 

Tf the fide of the ſquare be more than 12 
Inchcs, fuppoſe 14 ; then the Extent of the 
{de of the {quare to 12, being twice repeat- 
ed the {ſame way from 12, ſhall reach ro the 
Inches and parts of an Inch, that in length 
will make a Foot ſolid ; in this Example 
*rwill reach a little beyond 10 ; ſo that very 
pear Io Inches 4n rength will make a Foor 
mas. | If 


a. a a. Sie Gs 
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If your Timber be Tapering, then whe- 
ther it be {quareor round, take the Dimen- 
fions of it ar + from the greater end, as be- 
. fore has been directed. | | 


('Y YI? = TEM) wy 0 2.8 : WY - de. *> ff, C 


Of the Tranſmutation of Figures... | 


To reduce any ſuperficial Figure to a 
SQUATICe, | 


Rule. Exftra# the ſquare Root of the Ared 
bf any Superficial Figure, it gives the fide of 
4 Square equal thereto, 

Exam. 1. Suppoſe the Area of a Circle 
be 2346, What's the fide of a ſquare equal 
thereto. Anſw. 48 near. 

Exam. 2. Suppoſe the Area of a Square 
| be given, and 'tis required to find the fide 
of another ſquare 8 times as big. 

Rule. Amltiply the given Area by the nuns- 
ber of times you would have it bigger, the 
ſquare Root of the Produtt is the ſide of the 
Square required : If you would have it but 
halt or 4, or any other part of a Tine ſo big, 
then Extra the ſquare Root of a Half or 


-_ 


Quarter, &c. of the propoſed Area, it gives | 


the fide of a Square required, 
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To reduce any Superficial Figure to a Ref. 


"angle or long Square, that ſhall have any 
_ aſſigned lengrh or Breadth. - 


Rule. Divide the given Area by the propoſed 
length or breadth, the Qaote is the "ar or 
breedth required.. 


Exam. 3. SuppAlc the Area of a Trian- 


gle bc 356 Foot, What's the breadth of a 
ReRtargle equal . thereto, whoſe length is 
61 Foot: ink "6 Foot, 


To reduce any ſuperficial Figure to a Trian- 
, gle, whoſe'Baſe of Perpendicular hall be 
any aiſigned Dimenſion. ' ' 


- Rule. Divide the propoſed Area by batf 
the given Quantity, the Quote is the Perpendi- 
cular or Baſe required. 

- > Exam: 4, Suppoſe the Area of any Fi- 
gure be 864 Foot, what is the Baſe of 3 
Triangle cqual thereto, whoſe. pads 
lar 1 is 36 "a - Anfaw. 4d. 


To ; thdove's any y Superficial TIN to aCircle, 
that is, to find the Diameter of a om 
qual | ro Dany given Superficies. 


This is 990 more thay what Was ſhown Fl 
page 184 ; that is, having the Area wy a —_ 
fo as its Diameter, RE | 


MY) > 


A 


» L-__ _ S 


, Cn”. 

And therefore if you multiply any given 
Area by 1.27324, and extract the ſquare 
Root of the Product, it will be the Diame- 
. ter of the Circle required, 


To reduce any Superficial Figure to an E- 
- lipfis, that ſhall have any athgned breadth 
or length. | 


Rule. What Figure ſocver the given Area 
is, take it for the Arca of a Circle, to which 
find the ſquare of the Diameter, by the me- 
tbod ſhown in page 184. then divide the [aid 
ſquare by the givim length or breadth of the 
Elipſis, . the Quote will be the breadth or length 
of the Elipſis required. X 
- Suppoſe. the Area of a Circle be 6432, 
What's the length of an Eliptis equal there- 
ro, Whoſe Corjugate, Diameter or Breadrh 
| 4s 46 Foot.”  Anſw. 89 Foot near. 


To find the fide of a Cube, equal to the 
| folid Content of any Body. 


Rule, Extra the Cube Root of | the given 
Solid Pody, and it gives the ſide of @ Cube 
equal thereto, 


- Supooſe the ſolidity of a Parallelepipedon 


be 32753 Foor, What's the tide of a Cube - 


Equal thereto. Anſw. 32. 
If you would find the {:de of a Cube 


double, treble, &'c. or a half, a third, ee. 


”, © 


2 


(266) _ 
'tis but doubling, trebling, &«. ot halving 
thirding, &c. the propoſed Area, and then 
ExtraQing the ſquare Root of ſuch Produ& 
or Quote, and it gives the ſide of the Cube 
required. 7 


"To find the Diameter of a Sphere equal 
to any given Solidity. 


This is no more than what was effeCted in 
page 229, Where the ſolidity of a Sphere was 
given to find its Diameter ; the difference 


1s only this, whatever the given Solidity is, 


take it for the ſolidity of a Sphere, and find 
a Diameter to it, as 1s taught in the fore- 
mentioned Page. 

Laſtty, *If you would reduce any Superfi- 
* cial figure to any other ſuperficial rightlin'd 
* Figure, 'tis done both for Regular and Ir- 
* regular Figures univerſally by Theo 28. to 
*the uſe of whichl refer you for an Example. 

©The like alfo, for Encreaſivg or Augment- 
© ing of Solids in a given Ratio, is ſhewn in 
*the Uſe Theo. 45. to which I alforefer you. 


How to make aViſſet of any Form, to 

Hold any Suantity of Liquor , 
Civn, Wc. -- | 

Before 1 paſs to this neceſſary part of Geo- 


mctry, it will be rcquitite ro inform you 
chat, -: © WE * 


_ 
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282 Cubick Inches is x Ale or Beer gall, 
272 Cubick Inches is x Corn or DryGal. 
231 Cubick Inches is x Wine Gallon. 


And therefore, 


Cub.In.” 
2538 1 x Fitkin 
go26 | | 1 Kilderkin $ Beer 
IOIG2 , I Barrel 
2256 | i | t Firkin | 
| 4512 2. 7 1 Kilderkin & ate 
9024 | £ } 1 Barrel Sans 
4158 1 Rundlet 
145531 1 Hogſhead 
. 19404 1 Tercion Wine, 
29106 x Pipe 
568212. I Tunn 


Dry Meaſure. 
Cub.In, | ' 


544 r Peck, 
2175( v \ 1 Buch, Land Meaſure, 
2720} << 1 Buch. Water Meaſure, 
54400\ 8 } i Hundred of Lime, or 25 B, 


78336 7 Chaldron, or 36 B. 
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« To find the fide of a Cube, to hold any 


Quantity of Liquid or Dry Meaſure. ' 


Rule. Find the Cube Inches in the Veſſel 
propoſed, the Cube Root of which is the fide 
of a Cube equal. | 


Exam. 1, What's the fide of a Cube that | 


will hold Eight Beer Barrels. 


10152 Inches in 1 Beer Barrel. 
8 py 


81216 Cube Inches in 8 Beer Barrels, 


the Cube Root of which is 43-4 near: the 


ſide of a Cube that will hold Eight Barrels 


of Beer. | : 
Exam. 2. What's the fide of a Cube 


that will hold one Chaldron of Coals. 


2720 Inches in a Buch. Water Meaſure. 
36 


16320 
8160 


97920 Cubick Inches in a Chaldron. 


the Cube Root of which is 46.2 near, the 

fide of the-Cube that will hold x Chaldron. 
If yoa would make a Parall-lepipedon or 
Priſm of any Limited Baſe, whether ſquare 
Or 


— ww —% CH ww a 
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or oblong, or of any aſligned height to 
hold any Quantity ; Then divide the whole 
Solidity by the Area of the given Baſe, or by 
the height, the Quote is the beight or Area 
the Baſe, the ſquare Root of which is the fi 
required. = 7 
Exam. 3. What's the fide of a ſquare 
Baſe of a Parallelepipedon, whoſe height is 
6 Foot 9 Inches, that will hold 6 Chal- + 
dron of Coals. | 


78336 Cubick Inches in a Chaldron. 
6 VWOG, 


DR —_— 


470016 Cubick Inches in 6 Chaldron. 
2Y 

6,9 
$$ --. 


81 Inches heigh. 


81 ) 470016 ( 5802 Area of the Baſe. 


650 


216 
a ——— 


54 


—— 


Note. 


Nate. Thatfor the 54 Remaining, add 


4 Tenths to the. Quote, ſoithat the Area of 
the Baſe is. 5802.4, Inches,: the ſquare Root 


.of which is 76.1 Inches neay the {ide of the 


Baſe. $ : 
' Exam. 4. I would have a Ceſtern, the 
Length of which ler be! 74 Inches, the 
Breadth- 26 Inches, How High muſt ir be 
to hold 6 Barrels of Water. FE 
Rule. Find the Cubick Inches in 6 Barrel, 
then by the Produt of 74. Inches into 26, that 


Is, by 1924, Divide the afereſaid Cubick In- 


ches, the Quote is the Height of the ſaid 
Ciftern, ERR 
Wark thus, and you ſhall find thar 31.7 »ear 


will be the height of ſuch a Ciftern. 
Exam. 4. Of what Diameter muſt a Cy- 


kndrick Veſſcl be, whoſe height is 3 Foot, 


fo' hold two Barrels of Water ? | 
Rule. Find the Cubick Inches in two Bar- 
rels, Divide thoſe Inches by the height of the 
Cylender, the Quote is the Area of the Baſe; 
which being a Circle, find the Diameter as is 
direfted in page 184. | | 
Thus proceed, and you ſhall find the Di- 


ameter of the Cylender to be 26.4 Inches 


- 


Hear. 
From theſe few Examples and what pre- 
ceeds, 'tis evident how to change any kind 


of Veſt into any other kind; as alſo ro. 


make a Veſſel of any ſhape, co hold any 
Quantity of Liquor, Corn, &+c. 
r 


Q 0 2 my oy 
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- I ſhall here Incert two Tables of the Pto- 
'portion betwixr the Weights and Magni- 


tudes of Metals; the firſt ſhewing the Pro... 


rtion of the Weight of each Metrtal to one 
nother , on or pee wa oy Figures are 
ual: The ſecond ſhewing the Proportion 
of the fides of like Solids, when the weight 


of the Meraks are equal. 
| Firſt Table. 
Tin —1554 
Iron 1689 
Copper ——— ——— 1890 
Silver -—2030 
Lead — 41; 
Quick-filver 2850 
Gold —3990 


The firſt Table ſhews you that if any Bo. 
dy of Tin, ſuppoſe a Cube weigh 1554 
Grains, the like Body of Gold of the ſame 
Bigneſs ſhall weigh 3990 Grains. 


The Second Table. 
Gold =3395 
Quick-filver 5433 
Lead 6435 
Silver ———7r6r 
Copper —$222 
Iron 9250 
Tinn——————10000 
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- This Second Table is to ſhew you. the 
Proportion of the-Sides when the Weights 
are equal. As ſuppoſe a piece of Gald and 
2 picce of Tin of.cqual weight, then if two 
Cubes be'made of theſe-two pieces of Metal, 
the fide of the Cube 'of Tin, ſhall be to the, 
fide of the Cube of Gold, as 3895 to 
10000. | 
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' How to take an exat Plot 
or Draught of 'a Court, 
Yard, Garden, &c. 


'T HE Practice and Method of perform- 
ing this, is grounded upon the Pro- 

blem of making a Triangle with any 3 
given Lines, provided any two of them 
taken regether be longer than the third, 
See Prob, 1. with its uſe. . _ 

Suppoſing therefore the Artiſt be ready 
at conſtruQing thisPfoblem, I ſhall proceed 
to thew how to effect, what I propote. 

Let ABCDEFG | | 
bea Court or Yard, Ant 
whoſe Plan is rc- ag | 
quired, Firſt take 
a. view of it by 
caſting your Eye 
quite round it, Then 
upon a piece of 
Paper delineate 
the ſhape of it as 
near as You Can 
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by the hand, It matters not how falſe of 


diſproportional the Lines arc, provided you 
- make the ſame-number in the Draught as 
' there is really. in the Court or Yard, and 


that you put them nearly in the ſame ſciru- 
ation. __.. ; 

This done, with a Chain divided in half 
Feet, or elſe a 10 Foot Rod {divided into 
Feet and Inches ; upon a Line ftrain'd mea. 
ſure the lengrh of every ſide, that is, of the 
fide AB, BC, CD, &c. ſetting down up- 


on this rough Draught the Dimenſion or 


Tength of cach ſide as you find it by Mea- 


ſuring. 


* For Example, the fide A B is in length 
56F.21.'1 therefore ſer down upon the 
fine AB inthe rough Draught 56 F. 2 1. In 
like manner the Line BC meaſures 52 F. 
g 1. this 1 ſet down upon the Line BC, 'and 
ſo upon all the reſt. | 

Having thus rounded it, go to fome cor- 


” 


ner, from whence you beſt may ſee, and ' 


moſt conveniently meaſure to all the other 
Angles ; as in thiscaſe I goto the Angle C, 
and from thence with my Rod meaſure to 
the Angles A.G:F.E. which Lengths I fer 
down upon ' the correſponding Lines in 
your rough Draught : The Dimenſions be- 
ing thus taken, you may by help of the 
forementioned Problem, draw a fair and 


. truce Plan thereof, as follows. 


How 


IH WH A. A... te we ao. 
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How from this Rude Draught toe 
' araw a fair one. 


.. Upon: the Paper.on which you deſign ro 
draw it make a point as C, to: repreſent the 
Corner from whence you meaſured the Di- 
agonals ; through this point draw a blind 
Line at pleaſure for your firſt Diagopal, on 
which lay of from C to A 111 Foot, 
3 Inches, irs meaſure raken from ſome Dyo- 
Jecimal Scale; for if you actually meaſure 
by Feet and' common Inches, it muſt be 
raken from ſuch'a'Scale, then take the fide 
AB 56 Foot 2 Inches from the ſaid Scale, 
and ſerting one. Foot in- A, . with. the other 
deſcribe an obſcure Arch toward C; next 
take the fide CB 752 Foot 9 Inches from the 
{aid Scale, and ſetting one Foot in C, with 
the other croſs the former Ark in B, then 
draw the Lines CBand AB in Black, Red 
or what Colour elſe you pleaſe, ſo have 
you gotten two of the Boundary Lines of 
your Draught, _ «beta tent 
_ .Next,For your ſecondDiagonal CG being 
128 Foot, take 128 Foot from 'your Scale, 
and ſerring one Foot-in C, with the other 
make a blind Arch at G, then take 55 Foot 
the fid&A G, and ſetting one Foot in. A, 
with the other croſs 3 former Arch nA 
oe 5011 F, 


(298)... 
and draw AG, fo have you got & third 
boundary Line. _ XY: | 


Again, take 92 Foot the third Diagonal, 
and ſetting one Foot in C, with the other 
ſtrike a blind Arch at F, and with: the Di- 
ſtance GF 62. Foot,, and one Foot in G 
croſs the ſaid Arch in F and draw GF, fo 
is a'fourth Line of your Arch finiſhed. 


This done, Take 120 Foot from yopr Scale, 
and with one Foot in C make a,blind Arch 
at E; then take FE 42 Foor, and with one 
Point in F croſs the former Arch in E, and 
draw FE for the fifth boundary Line of. 
your Draught. ., _- by 

Laſtly, rake the fide E D 83 Foot betwixr 
your Coirſpiſles, aiid with - one Foot in E. 
deſcribe ani. obſcute Arch at D ; then take 
79 Foot the lerigth of the fide CD, and 
with one Foot in C croſs. the Arch in the 
point D; draw the Lines E D' and CD, 
and your Draught is finiſhed: | 


This method may likewiſe be uſed for" 
ſmall Fields or Encloſures, aut 


Another way to do the ſame. 


Sometimes it may happen, that by reaſon 
of old Stuff or Rubbiſh lying upon the Plot 
| or 
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_--* or Plan, Diagonals cannot be Meaſured ; in 

| ſuch caſe the following Method will be ve- 
ry ſerviceable. * Es ; 


Let the Figure ABCD following be ſuch a 
Ruinqus. Foundation, whole Plot 1s required. 


Draw a rough Eye-Dranght, and mea- 
ſure the ſeveral ' Boundary Lines, whoſe 
Meaſures ſer. down upon the correſponding 
' Sides as before; this done. go to the An- 
| gleA and meaſure upon the fide A B 6 Foot 
to g, .(or as occaſion requires-more or leſs) 
alſo meaſure upon the fide A D 6 Foot to e, 
(or more or lefs) from e to g ſtrain a Line 
and meaſure the length thereof, which ler 
| be 8 Foot ; this ſet down upon the prick't 
Line e g in your Draught. 


Do the like at the Angle B, and fer theſe 
.down alſo; ſo have you Dimenſions ſuffici- 
ent to plot your Drau ght as follpweth. 


Ty To 
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To draw a Fair Plot of the ſame. 


Upon a Sheet of clean Paper draw a Line, 
ard lay thereon from A ro B28 Foot, taken 


fiom your Scale. 
Then take 6 


Foot trom rhe 
Scale, and lay 
from A to g, 
and from B to 
hb; upon the 
Points A and B 
deſcribe two 
prick't Arches 
at e&k; then 
becauſe the Di- BY | 
agonal g e is 8 Eoot, take 8 from the Scale, 
and with- one point in g Croſs the former 
Arch ine, from A through e draw a Line 
at pleaſure, and lay thereon from A to D 


Again, Becauſe the Diagonal 54 & is 9, I 
take 9 from my Scale, and ſcicting one Foot 
in þ, with the other croſs the former Arch 
in & ; then from B through & I draw a Line 
at pleaſure, and lay thereon from B ro C 
26 Foot for the fide BC: This done, from 
the points D and C draw the Line DC and 


the 


- 


( 279) 
the Plot is finiſhed, which if right, the Line 
DC will meaſure upon the: Scale 21 Foor, 
as it really is. 


Note, The prick't Lines e g, 5 & muſt nor 
appear in a fair Draught. 


Your Plot being fgirly drawn, the Con- 
tent is found in Feet and Inches by cutting 
it into Triangles, as is ſhewn in Prop. 4. of 
the preceding Treatiſe of Meaſuring ; It the 
Content of it be required in Perches, Roods or 

 Feres, then divide the Content in- ſquare 
Feer, by 272.25 the Quote will be ſquare 
Perch ; Or divide the ſquare Feet by 10890 
the Quote will be ſquare Roods ; Or if you 
divide by 43560, the Quote will be Acres. 
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CUTTING 


MEASURING 


OR Platonick, Bodtes. - 


- a #®<4 a4 4 PI" 


E T the Diam. of the Sphere be 2, then 
1 'the ſides of rhe 5 Regular Bodies in- 
{crib'd in the ſame, will be as follows, | 


es fra ms cow *_ 


- Diameter of the Sphere 2 
Side of the Tetraedron 1 6229. 
Side of the Cube 1.1547. 
Side of the Octacdron I-41 42. 


». Sw Sum 


I find the 
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Side of the Dodecacdron 0.71 36. 
Side of the Icolacdron 1.0514. . 


To as the Tetraedroy. 


Make a Triangular Priſm, whoſe Baſe is 
. an Equilateral Triangle, and fide of which 
muſt be'1.62, &c. and the height of the 
ſaid Priſm 4 of the Diameter of the Sphere, 
that is, + of 2 = £ Or 1 4. This done, 

Center of the Triangle ( Prob. 17.) 
then let Plains be coriceived to pafs through 
the Points DFO, EFO, DEO, 'r4at 3s, ſhave 
the Wood exatt to theſe Points,” and you'll 
form the Tetraedron required. - f 


To Meaſure it. 


This Body being a Triangular Pyramid, 
muſt be meaſured by the Rule for meaſu- 
ring a Pyramid, wiz. by 
multiplying any one - of 
the Triangular Plains by 
+ of the neareſt diſtance 
berwixt one Plain and 
the ; point  oppolite, the | 
- Product is the ſolid Con- 


-fent. Eh 
* Its ſuperficial Content is 
found by Multiplying the | 
Area of apy one of the Triangular Plains by 

TW #3: : Es SEE | their 


i 
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their Nuthber, ' which is 4, the Produ® is 
the Area of its Surface. 


Hriw #0 eut the Cube. 


For the cutting of this Figure there needs 
no direRion, only let the fide be 1.1547 and 
plain it cxattly ſquare. | 


To Meaſure It. 


Multiply any ohe fide by ic ſelf; and that 
Produtt again by it felf, this laſt Produdt is 
the ſolid Content. | 


_ ts Superficial Content is found by Multi- - 


plying the Area of any one of the Baſes by 
their Number, which is 6, the Product is 
the Superficial Content, rg 


To cut the Oftacdron. 


Let there be made a Parallelepipedon 
ABCDEFGH whoſe Baſe is a ſquare, the 
fide .of which muſt be 1.41, &c. and the 
height the Diameter of the Sphere, whith 
Is 2, | | | | 
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_ BiſettheLines AE, A 
BF, CG, DH in the 
Points, «, b, c, d, and 

join thoſe Points by 
the prick't Lines ab, - , 
bc, cd, 4a; this done, Er 
of both ſquare Baſes, DIG 
then conceive Plains to ; | 
paſs through the Points 
4b X, bcX, cdX, daX; abY, beY, cdY, 
daY; rhat is, plain ir off ro thoſe Points, 
and it will form the Otaedran required. - 
- Note. '1 have not drawn the Lines of 
Scion in this Figure, becauſe it would 
make too great Confuſion, the thing being 
clear without it, for if your Plain paſſes bur 
through rhe forementioned Points, you 
cannot help forming the Figure. 


IX 


'To Meaſure it. 


This ſolid is only two Pyramids abuting | 


upon one common Baſe, and is therefore 
meaſured by Multiplying one of its ſides 
by ir ſelf, and_that' ProduR again by + of 
the Diſtance of any two Corners, this laſt 
Produtt is the ſolid Content. ; 

" Its Superficial Content is found by Multi- 

lying the Area of any one of the triangu- 

r Baſes by their Number, which is 8 ; the 
Produdt is the Content of the Surface. þ: 
Til, oo PT = - K * 
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To cat the Dodecacdron. 


To cut thisFigure whoſe fide is (0.71 
*rhe greateſt Segment of the ſide of 4 FAT 
inſcrib'd in the. faid Sphere, when 'cur in 
Extream and mean Proportion. Make there- 


fore a Cube fit to inſcribe in the ſame. 


Sphere, the ſide of which is 1.1547. | 
Let half the fide of this Cube, viz. 5773 
be cut in Extream and mean Proportion, 
then form an Ifoſceles, whoſe Baſe is ac 
che ſide of the Cube; and its Altitude 6b x 
(= .71364) the greater Segment of half 
e fide of rhe Cube cur as aforeſaid. - 
This done make a Triangular Priſm # bc 
ged; _— this Triangle for its Baſe 
and the fide of the Cube for its Altirude, bi- 
ſe@ be in o, and | bar” 


take o 1 _ 
ſeverally equal to Wo 
 $ x, then ler plains A >. 


paſs through the 
points. 4c and 


bm? n..C 
adm,qadn, tht a3 
zs, plain off the | 
Wood to ' theſe 'G hh 


points acm and 
adn, Make 6 of theſe Figures, which 
glew'd, or otherwiſe faſten'd to the Faces 
of the Cube, 
fcquired, ' 
os 79 


will make the Dodccacdran | 


- P tultiply ir by + of iis di 


(285) 
To Meaſure it. 


This Body is made up of 12 equal Pyra- 
"mids, -the Baſes of which are the Pentago- 
nal Plains that bound the Figure, and the 
tops of the Figure the. Center of it; find 
therefore one of theſe Pentagon Baſes, and 
| ance from the 
Center, this Produ&t multiply by 12, it 
gives the ſolid Content of the Figure... - 
” Its ſuperficial Content is found by mul- 
tiplying the Arca of one of the Pentagonal 
Plains by 22. - - 9. L 


Te cut the Icoſaedron.. | 


. Make a Cylender, the Radius of whoſe 
Baſe let be (0.8944) : 
the ſquare Root + = 
of the ſquare of the 
Diameter of the . 
Sphere, and its Alti- 
tude (2 ) equal to 
'the Diameter of the 
Sphere ; find (a & 6) 
the Centers of both 
the Circular Baſes ; 
then from both theſe 
- Circular Baſes on the 
curve Surface of the 


* 
.. oad- mutt bg 2266 eas) 


Py 
4 s 
CO Eee 
KT RIDE HOI LINPEbY 7-46-02" 4 LO Em LINED: "Is. QPAENIAT S/W TIES HG "ISIS? TE Mp ——_—— ® IL 


X 
-————_— 
— 


—_— — 


_— RI — —— 
toes Om” OW 9 T 


A oy 
"I aa 


Yu—_ Ce No » 


2 > FINE HY EASE A AIP cs. 1 


Hh —— 7 ——  w_— - 


Ge TI9 moe 


— — - c-——— 
m_— 


[1 
[ 
z 
4 


(286). 


Cylender, deſcribe two Circles at 4 of the |. 
Diameter diſtance therefrom. Divide ay | 


| one of them, ſuppoſe the upper into ; 


equa parts, and likewiſe the under Parallel 


frer rhe fame manner, only with this, dif. 
ference, that the veooing af the Diviſions 
on this, may be, perpendicular, over the 
middle of the other Diviſions; then let 
Plains paſs through the Points. bd a, des, 
efa, fg a, &c. Alſo dik, dek, kel, lef, 
Im, && 1hb, 1b, Imb, &c. and you 
will form the Icalacdron. 
To Meaſure it. 

This Figyre is made up of 2o <qual Py- 
ramids, whoſe Baſes are rhe Triangular 
Plains that bound the Figure, and height 


the half diſtance betwixt two oppoſite Faces: 
Find therefore the Area of one: of theſe 


| triaggatas Maine and Muliply by + of the |. 


hatf ce of any of the oppoſite Plains ; 
he Produd multiply by 20, it gives the 
olig} Content of the Icoſaedron _ + 
Its: Superficial Content is found, by Mul- 
tiplying the Arca. of any one of the Trian- 
lat Baſes by 20. 
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. The Proportzons of the Spher & and of 


the Frve Regular Bodies inſorih'4 


* in the ſame. Ar fund wn Peter 


. Herigon. Cur. Mat. 
. Letthe Diameter of the Sphere be 2. 


The Circum. of the greateſt Cir — 6.28418 
Superficics of the greateſt Circle= 3.r4.r55 
Superficies of the Sphere ——12.56637 
Solidity of the Sphere————— 4. 187g 
The ſide of the Tetracdran ——1.6:95 
Superficies of the Tetraedron — 4. 6188 


Solidity of the Tetracdr O.I5T32 
Side of the Cube _—_— 
Superficies of the Cube ——8. | 
\ Solidity of the Cube =———— x. 5396 
Side of the Otaedron — 4.4. 


Superficies of the Octaedron 


6. 9282 


'Solidity of the Oftacdron —— 2.33337 
' Side of the Dodecaedron ——— 0.71364 
| Superficies of the Dodecaedron— 1 0.5 14.52 


Solidity of the Dodecaedron ——<:585 18 
Side of the Icoſacdron — 1.05145 
—— of the Icofaedron 9:57454 
Solidity of the Icofaedron —— 2 53615 


'- 


4.4. 
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If you would. ciit bh: * ETA podicxo out 
th Terk "Sphe olfFeg 
the er:of the Sphere 2, 1s to he. 
of Fan, of :the Solids! i en the * 
fagic, ſuppoſe. the Cube: r. 


Diameter of an 
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